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ORIGINAL ARTICLES 

RESULTS OF DEEP ROENTGEN-RAY TREATMENT IN 258 CASES 
OF' MALIGNANT TUMORS. 

By Arthur Fenwick Holding, M.D., 

NEW YOIIK. 

(From the Memorial Hospital, New York City.) 


During the past four years we have had the opportunity of study- 
ing the action of roentgen rays with and without other adjuvant 
methods in a series of 058 cases of malignant tumors and allied con- 
ditions referred to the roentgen department of the Memorial Hos- 
pital. In summarizing these results, and as a basis for this paper, 
we have selected 258 cases in all of which the microscopic diagnosis 
and clinical data were established beyond question. Outside of the 
cases of Hodgkin’s disease it will be seen that the cases treated repre- 
sent what is commonly recognized as true cancer, and therefore the 
study of these cases will serve to indicate what results we can logically 
expect to attain in treating this class of cases with the roentgen rays 
at the present time. No endeavor has been made to feature the few 
cases that responded unusually well to treatment, and we have elim- 
inated from our lists all cases in which the diagnosis was not verified 
by competent microscopic examination, all cases in which the 
clinical data and subsequent histories were incomplete, and cases 
that discontinued treatment, etc. ; also all cases of uterine carcinoma 
as they will be reported by the gynecological department. The cases 
were classified as follows: 
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IN MALIGNANT TUMORS 


EPITHELIAL TISSUE. 


1. 

2 . 

3. 

4. 

5. 

6 . 
7. 
S. 
9. 

10 . 

11 . 

12 . 

13. 

14. 

15 . 

16. 
17. 


Basal-cell epithelioma 
Squamous-cell epithelioma . . 

Alveolar and scirrhus carcinoma of 

breast 

Carcinoma of testis (teratoid) . 

“ of neck (branchial clefts) 

“ of esophagus . 

" of stomach 

“ of intestines (carcinosis) 

“ of colon .... 

“ of rectum .... 

“ of thyroid . . . 

“ of lung .... 

“ of tonsil .... 

“ of ovary .... 

“ of larynx .... 

of gall-bladder 


Melanoma 


18. Sarcoma, mixed, myeloid, spindle, etc. 

19. Sarcoma, melano 


20. Sarcoma, lympho 21 

21. Pseudo leukemia 

22. Lymphatic leukemia, chronic 

23. Splenomyelogenous leukemia . . 2 

24. Lymphoma 1 

25. Thymoma 1 
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26. Mixed tumors (parotid) 

27. Endothelioma . 

28. Glioma retina . 

29. Lipoma recurrent . 

30. Rhabdomyo sarcoma 

31. Hypernephroma 

32. Adamantenoma 

33. Embryonal carcinoma 


OTHER TISSUES. 


25S 


10S 


150 54 51 


203 


Explanation of Classification. In most of our cases “im- 
proved” means a diminution in the size of the lesions, with a diminu- 
tion of the symptoms. If the lesions were ulcerative in character 

there were evidences of healing best shown in early cases of basal-cell 
epithelioma, in which the healing was uniformly prompt, progressive, 
and complete, except in late and very extensive lesions, if the 
lesions were subcutaneous or metastatic, "improved means tlia, 
thev diminish in size. 
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Pain was very strikingly relieved in many of the eases; discharge 
diminished in quantity and odor. If the patient’s symptoms 
improved, but the lesions did not show improvement, the case was 
not considered improved. 

“Unimproved” means that the patient’s lesions or symptoms or 
both were not improved and that the lesions steadily progressed 
despite treatment. 

Some of the cases showed such marked improvement under treat- 
ment at first that although they subsequently died it was deemed 
important to call attention to this class of cases by tabulating them 
under the heading of “primarily improved, subsequently died.” 
Our experience has led us to expect certain cases to do very well 
under treatment at first and raise great hopes of recovery in the 
patient and the therapeutist. Such cases have frequently been 
reported in the literature during this stage of improvement, and not 
uncommonly the patients have relapsed and died by the time the 
reports have been published. Some cases are improved but still 
under treatment, so that their ultimate results are not known. 
These are classified in the column “improved, still under treat- 
ment.” 

Apparatus and Technic. The apparatus and technic used in 
administrating the roentgen-ray dosage consists of a high-tension 
transformer capable of giving sparks 10 inches long between the 
poles of the spark gap, while the Coolidge tube is in operation (this 
high-tension transformer is run by the 220 volt alternating current) 
broad focussed Coolidge tubes regulated so as to back up a 10-inch 
parallel spark gap while in operation and passing 7 milliamperes of 
current through the tube. The focus skin distance was 6 to S 
inches, the rays were filtered through 3 mm. of aluminum in the 
early treatments and through 4 mm. of aluminum later in the series. 
The dosage was measured on the skin by means of Corbett’s modi- 
fication of the Lovibund tintometer. Our average skin dose is 
3 B Saboreaud, equivalent to 15 Holtzknecht or 30 Ivienbock units 
to each area treated. The average time required to obtain this dose 
was 3 to 4 minutes. 

The roentgen rays were applied through portals varying from 3 to 
5 cm. square, using the cross-fire method of traversing the diseased 
tissues at many angles. The maximum dose for skin toleration was 
administered as shown by the tintometer readings and verified by 
the erythemas produced. The dosage was never repeated over a 
given area at intervals of less than two weeks. We found that we 
could treat 2 to 3 portals at a sitting without causing nausea in our 
patients, but treating a greater number of portals always caused 
depression and nausea even when the patients were under alkaline 
treatment to overcome acidosis. When treating directly over the 
stomach the patients were prone to become extremely nauseated. 
To illustrate the number of portals used, let us take for example a 
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Anterior chest, 2 to 4 portals. 

Posterior chest, 2 to 4 portals. 

Asilla and axillary line, 1 to 2 portals. 

Supraclavicular fossa and neck, 1 to 2 portals, 
total, O to 12 portals over each side of the thorax, 
in selected cases both mammary regions were treated through 
T ltlple Portals. Attempts were made to increase the skin 
dosage tolerance by various methods of dehematizing the skin 



Fig. 1. — Before treatment. Fig. 2. — After treatment. 

Figs. 1 ' ' ‘ basat epithelioma. Duration, fourteen year . 

Previous of ointments, pastes, caustics, curctteiuent, 

high-frequency current, etc. Occupation: farmer. PreSpithelia! keratoses are scat- 
tered over face, neck, and hands. Two treatments improved the patient so much 
that he discontinued treatments for seven months, believing himself well. On his 
return it required seven more treatments over the nose to control the condition and 
eight treatments to clear the face, neck, and hands ol the keiatoses. 


through pressure, ice-bags, and adrenalin injections, but without 
sufficient success to make us feel warranted in continuing them. 
Attempts were also made to increase the number of secondary rays 
generated in the tumors by injecting suspensions of heavy metals 
and also by producing hyperemia within the tumors, these 
attempts were not attended with any noteworthy success. The 
application of heat by diathermy in conjunction with the roentgen 
rays was tried, and it appears to be a synergist to the roentgen-ray 
treatment in superficial cases and in those cases in which the heat 
acted practically as a removal by cautery. A lien sloughing obtained, 
however, in these eases the wounds were sluggish in healing. 
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Interpretation of the Therapeutic Results. Basal-cell 
Epithelioma. Except in old advanced cases the results in this type 
of lesion are uniformly good, all 16 cases responding promptly, the 
lesions healing in from three to twelve weeks, and with one exception 
have remained well to date. With proper microscopic diagnosis 
other more painful methods are unnecessary. 

Squamous-ccll Epithelioma. The bad results in this class of cases 
are in marked contrast to the good results obtained in basal-cell 
epithelioma. The one improved case shown in the table of cases 
was treated with the roentgen rays combined with diathermic coagu- 
lation. He was symptomatically well for six months and then 
showed signs of local recurrence. He was again treated with massive 
doses of roentgen rays locally and roentgen rays cross-fired through 
the cervical lymph nodes. The condition seems to be under con- 
trol at the present time, but the prognosis is dubious. This is a 
good illustration of the course of squamous epithelioma under 
treatment. 

Carcinoma of the Breast. A majority of these cases show a 
primary improvement evidenced by diminution in the size of the 
tumors, both primary and metastatic, with frequent disappearance 
of the latter. Diminution in pain, discharge and fetor are also notable. 
Metastases are always more amenable to roentgen therapy than 
primary growths, and the earlier they are treated after their appear- 
ance the more evident this becomes. Efficient treatment of early 
metastases may cause a complete clinical disappearance of cancer 
tissue. In cases in which the therapeutic effect of the ray has not 
entirely succeeded, careful search will usually reveal small groups of 
viable cells, accounting thereby for such local recurrences as do 
' occur. Besides the primary lethal effect of the ray on the malignant 
cells we have to do in all probability with a second and very impor- 
tant factor in determining the success or failure of our method of 
treatment. That is the degree in which the stroma has gone in 
supplying the necessary circulation for the cells of the growth, for 
where these cells have time to be provided with abundant stroma, 
containing a rich blood supply, it seems more difficult to eradicate 
the cancer cells entirely. It is for this reason, we believe, that 
metastases are more influenced than primary growths and why early 
metastases can be obliterated entirely. We believe that the greatest 
emphasis should be laid on the value of the preoperative and postop- 
erative raying in all cases, in which surgical removal is contemplated, 
because the surgeon can never feel assured that he has not left behind 
isolated cells. And if these cells are to be attacked successfully, the 
time to do it is, we believe, when they are not connected organically 
with the circulation of the host. 

Lymphosarcoma. This class of cases gives us our most brilliant 
primary results. In many cases the tumors melt away and there is 
a notable restoration of health and sense of well-being. Unfortu- 
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Fia. 3. — Embryonal carcinoma of the left lung before treatment, January 12, 1915. 


Carcinoma of the Viscera. All failed to show noteworthy improve- 
ment except carcinoma of the thyroid and adenocarcinoma of the 
ovary. One case of large inoperable adenocarcinoma of the ovary 
involving the omentum and viscera was given three times our 
maximum dose of roentgen rays through an open wound and in the 
abdomen. All evidences of the tumor disappeared subsequent to 
this for a period of nine months. The patient then returned to the 
hospital in a feeble condition with evidence of widespread pelvic 
adhesions. She was given as much roentgen-ray treatment as her 
feeble condition warranted. She finally died in a very much emaci- 
ated condition and until symptoms of obstruction of the bowels. 
At autopsy there were no evidence of any carcinoma m the pelvis 
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whatever; all had disappeared and been replaced by connective 
tissue. There were extensive metastases in the liver and spleen. 

Embryonal Carcinoma. In our series we had 2 cases of embry- 
onal carcinoma. They showed very marked initial improvement. 
One relapsed despite all treatment; the other is still in the initial 
improvement stage. 



Fig. 4. — Embryonal carcinoma of left lung after treatment, May 14, 1915. 


Therapeutic Resulis Based on Physiological Action of the 
Roentgen Rays. The improvements obtained in certain classes of 
cases are such as might be expected when one considers the physio- 
logical action of the roentgen ray. 1 22 It has been shown that the 
deep tissues of the body which are most susceptible to roentgen 
rays are the lymphoid tissues of the spleen, lymph glands and 
follicles, thymus gland, the spermatogenous epithelium of the testis, 
the Graafian follicles of the ovary, endothelial cells, embryonal cells, 
and the nucleus of cells, especially those in an active state of division. 
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Bfised on these physiological actions it is logical to expect that we 
would find the greatest therapeutic effects of the roentgen rays in 
diseases causing lymphatic, testicular, and ovarian tumors and 
tumors made up of embryonal cells, and this is borne out in ex- 



carcinoma of the ovary. In this series of cases we were fortunate in 
being able to observe 33 cases of lymphosarcoma and 18 cases of 
Hodgkin’s disease. These cases will be published in detail subse- 
quently. 

Conclusions. From a study of these cases we are justified in 
drawing the following conclusions in regard to the value of roentgen 
rays in cancer: 

Roentgen rays give excellent therapeutic results in basal-cell 
epithelioma. 

2. They ameliorate cases of carcinoma of the breast, ovary, and 
testis, tumors lymphatic structures especially when these tumors are 
made up of cells of an embryonal type. 

3. While we cannot successfully maintain that the roentgen rays 
have yet proved to be a cure in cancer it is worthy of note that these 
rays as well as those of radium applied with removal when possible 
produce more uniform improvements in cancer than any other agents 
heretofore known, and the use of these agents in cancer is established 
until some effectual constitutional treatment for cancer is found. 

4. Pending the discovery of some effectual constitutional treat- 
ment every effort should be made to increase the ameliorating effects 
of the radio-active methods. 

5. Surgery should not ignore the benefits of these methods in the 
treatment of cancer, particularly in the postoperative raying and 
treatment against metastases. 

6. Most of our improved cases eventually relapsed, and while 
their lives were prolonged and made more comfortable by the 
roentgen-ray treatment they eventually died of the disease. 

7. In some instances these ameliorating effects were very striking 
and deserve particular attention in the hope that we may eventually 
discover means of making these ameliorations more lasting and even 

permanent. m 

Case Histories. Results of Deep Roentgcn-raij Treatments in 

25S Cases of Malignant Tumors. 

Case II.— Mrs. Me. K.; aged forty-five years. 

Microscopic Diagnosis. Alveolar carcinoma breast 

Chief Complaint. Recurrent tumors of breast and enlarged glands 

above the clavicle. 

Family History. 
cancers. 

Personal History. - -mm 

in 1 907. Had a hysterectomy for myoma in 191U. 


One grandparent, mother, and one sister had 
Patient was operated on for ectopic gestation 
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Present Illness. Onset in November, 1913, with the appearance 
of two nodules in the right breast. No pain. Nutrition good. 

December, 1912. Radical amputation of right breast and dis- 
section of axillary glands. (Dr. C. H. Peck, Roosevelt Hospital.) 

Pathological Report. “Section of the tumor mass is composed 
entirely of epithelial cells, packed away together and lobulated, with 
dense fibrous connective-tissue bands containing numerous small 
round cells, a few polynuclears, moderately congested bloodvessels, 
and some fat. The fibrous stroma is slight, the cellular elements 
predominating. Mitoses are present. Section of the smaller mass 
shows groups of these cells having the same characteristics invading 
the breast tissue. Section from the axillary glands shows a thick- 
ened capsule and trabeculae rather densely infiltrated with small 
round cells and containing a few congested bloodvessels, and the 
lymphoid tissue is almost entirely replaced by invading groups of 
epithelial cells having the same general characteristics as the original 
tumor. Mitoses are numerous." (Baldwin Mann, pathologist.) 

Received postoperative roentgen-ray treatments for one month. 

March, 1913. Recurrences developed along the healed scar. 
Enlarged glands appeared above the clavicle and in the epigastric 
region. 

November 10. Massive deep roentgen therapy begun, treat- 
ments being administered to all sides of the chest, -axilla?, and neck. 
510 X (Kienbocli) units being administered with water-cooled tubes 
and 1290 X (Kienbocli) units being administered with Coolidge 
tubes. Total 1800 X (Kienbocli) units. One persistent nodule in 
the scar about 4 cm. long was treated with radium, total 98 millecurie 
hours (Dr. H. H. Janeway) filtered through 1 mm. of lead admin- 
istered in eight treatments. Under this treatment all nodules dis- 
appeared and the patient was symptom-free until October 20, 1915 
(a period of nearly two years) . At this time she complained of pain 
in her back (lumbar region). Roentgen-ray examination showed no 
evidence of bone metastases. The pain was very much relieved by 
roentgen treatments. 

December, 1915. Patient developed general metastases all over 
her body. Large masses appeared in the left breast, which was enor- 
mous and had a hog-slcin appearance. The left axilla was involved. 
Pain developed in chest and back. The patient was evidently pro- 
gressing into a stage of general carcinosis. On account of the fact 
that the gamma rays of radium are more penetrating than the 
hardest roentgen rays generated from a Coolidge tube it was decided 
to use large quantities of radium emanations, heavily filtered, under 
Dr. H. H. Jane way’s direction. Between January, 1915, and Juh r , 
1916, she received a total of 51,908 millecurie hours of radium, using 
distance and various metal filters. Under this treatment tlxe tumors 
diminished very greatly in size and changed from edematous swollen 
masses to hard contracted masses. The left breast became adherent 
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to the chest wall The patient’s symptoms were greatly improved 
time time; CT S 16 graduaIIy fa5!ed > bllt ^ still alive at the present 

The important points in this case are the strong family history of 
cancer; the well-developed and excellent nutrition of the patient 
the development of a malignant type of cancer of the breast, as 
shown by its clinical course and morphology. The radical operation 
within one month of the appearance of the tumor by a very com- 
petent surgeon under ideal hospital conditions; the recurrence of the 
growth with palpable supraclavicular and epigastric metastases 
within four months after the operation, rendering her in a condition 
hopeless for further operative intervention; complete relief of symp- 
toms and palpable evidences of disease under roentgen-ray and 
radium treatment for two years subsequent to the development of 
this hopeless condition; after which she developed a condition of 
carcinosis which was ameliorated by enormous doses of radium 
emanation. The analgesic and alterative actions of roentgen rays 
and radium. The patient is still alive four years subsequent to the 
onset of her original disease and three years eight months after the 
development of hopeless metastases. 

Case III. — C. S., male; aged forty years. 

Microscopic Diagnosis. Lymphosarcoma. 

Chief Complaint. Recurrence of tumor of face on the left side. 
Duration. Ten years. 

Family and Personal History. Negative. 

Present Illness. Began ten years ago with the appearance of a 
nodule on left side of face close to the ear. He was operated on 
several times. A year ago the patient was treated with mixed toxins. 
The tumor retrogressed. The patient continued to be treated with 
toxins while at home, but with no permanent improvement. 

Physical Examination. The patient is a well-nourished man in 
middle adult life, who has a tumor of the left side of the face. His 
jaw is limited in motion, so that the teeth can only be parted one- 
third inch. His tonsils and pharynx we were unable to examine. 
There is facial paralysis of the left side of the face. The region of the 
left ear and all its surroundings show a hard prominence, which is 
red, and especially so behind the ear. The external canal of the 
ear presents an ulcerated area covered with a purulent discharge. 
The scars of previous operations are seen beginning from the lobe of 
the ear and ending about Z\ inches below. The lymph nodes are not 
enlarged. The abdomen is soft and no masses felt. _ ho edema o! 
the legs. Patient had been under treatment with mixed toxins for 
a period of about two years, but the growth did not dimmish any so 
it was then decided to add roentgen-ray treatments. 

November 20, 1913. Roentgen-ray treatments were begun, and 
in all lie received seven massive treatments. After the third trca - 
ment (December 15) the tumor began to retrogress very maria- . 
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and by the end of January, 1914, the entire mass was gone. Patient 
left the hospital in a fairly good condition. The growth did not 
recur. The patient died six months later from nephritis. 

Carcinoma Testis of Teratoid Origin. This class of cases also gives 
us uniform initial improvement, followed by ultimate relapses. In 
our series we had 5 cases; all improved; all died. 

Case IV. — Male; aged twenty-nine years. 

Microscopic Diagnosis . Carcinoma testis of teratoid origin with 
abdominal metastases. 

Chief Complaint. Tumors in abdomen particularly in the splenic 
region. 

Personal and Family History. Negative. 

February, 1914, he first noticed an enlargement of the left testicle. 
In March this tumor was removed and the patient was symptom- 
free until July, when he had a sudden onset of abdominal pain, and 
on examination a tumor mass was discovered in the left lower 
abdominal quadrant. The patient was then treated until March, 
1915, by Dr. J. W. Vaughn’s (Detroit) serum method, under which 
the tumor grew smaller for a time, but subsequently relapsed. 

Physical Examination. A well-nourished young man with no 
evidence of poor health except a hard mass in the left side of the 
epigastrium about the size of an orange. Its outline is regular and 
it lies for the most part under the left rectus muscle. It is not tender 
on deep palpation. Liver is not enlarged. No ascites. Lymph 
nodes in groin slightly enlarged. Wassermann reaction negative. 
He was placed on several special treatments by Dr. S. P. Beebe, 
without any apparent change in the patient’s condition. 

March 19 he was given a treatment over the abdominal tumor, 
after which it was noticeably diminished in size. The treatments 
were repeated over the enlarged glands in the groin, after which 
they disappeared. The special treatments were continued and the 
roentgen-ray treatments stopped, followed by prompt recurrences of 
the enlarged glands in the groin. Roentgen-ray treatments were 
resumed at the patient’s request and the tumors again disappeared. 

May 29. Roentgen-ray examination of the chest showed metas- 
tases in the hila of both lungs. The patient received a total of 21 
massive roentgen treatments over the abdominal, inguinal, and 
mediastinal lymph nodes. These enlargements were all reduced 
under this treatment and were held in abeyance up to July, when the 
patient discontinued treatment. The tumor masses subsequently 
recurred and the patient died of exhaustion. 

Summary. Case of carcinoma testis of teratoid origin. Primary 
tumor removed within a month of the onset. Metastases developed 
within four months after operation. The generalized metastases 
were treated eight months by Vaughn’s serum method, with primary 
improvement and subsequent relapse, he was then treated by a 
combination of special treatments, including autolysin and roentgen- 
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that the size of the tumor diminished after each roentgen-rav treat- 

ment and at times were made to disappear and when the roentgen 
ra. s nere omitted the tumors promptly reappeared; it is therefore 
logical to assume that the ameliorations were due directly to the 
roentgen-ray treatments. The patient subsequently died of exhaus- 
tion. lins was the first case of this class of tumor which 'we had 
treated and before we knew of the efficacy of roentgen rays. 

Case V— E. W.: female; aged seventeen years. Admitted to 
Memorial Hospital, January 10, 1915. 

Chief Complaint. Swelling on the left side of the chest. Short- 
ness of breath. 

Present History. Six months ago (July, 1914) the patient began 
to have sharp pains around her heart, in the left axilla, and in her 
back. The pain lasted only a few seconds at a time. About the 
same time she became short of breath. She could not walk a block 
without resting two or three times. Six weeks ago she first noticed 
a small swelling near the left axilla. The swelling has increased in 
size very little since she first noticed it. Now she occasionally 
has pain in the swelling in her back. She has had several night- 
sweats. No cough. Has expectorated a small amount of whitish 
material. Nose bleeds occasionally. December 26 she was tapped, 
1500 c.c. of fluid being obtained. She was admitted to the Jewish 
Hospital two weeks ago and was tapped again one week ago, 1500 
c.c. being obtained. 

Past History. Tiro years ago she had a cough which lasted a 
month. . 

Family History. Negative. 

Physical Examination. The patient is a moderately well-devel- 
oped and well-nourished girl, aged seventeen years. Mucous mem- 
branes rather pale. Skin normal. On the left side of the thorax, in 
the anterior axillary line, just below the lower edge of the pectoralis 
major muscle and partially covered by that muscle, there is a hard 
mass 10 cm. in diameter. The mass is circular in shape, has a smooth 
surface, and is firmly fixed to the chest wall. Skin over the mass 
normal in appearance and movable. Left chest appears larger than 
the right. Intercostal spaces on the left side bulging. Left chest 
immobile on respiration. Right chest mox es normally . 

Palpation. Tactile fremitus present on the right side and absent 

on the left side. , , , , , . . , 

Percussion . Flatness over the whole left chest, both anterior and 

posterior. Normal resonance on right side. 

Auscultation. Breath sounds distant over the whole left chest. 
Somewhat, tubular in character in the lower part. On the right su e 
breath sounds arc normal. No rales or friction sounds hear . 

Heart Apex beat cannot be seen or palpated. On percussion the 

cardiac dulness extends one inch to the right of the sternum. Left 
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border of heart not made out. Heart sounds indistinct, except at the 
right border of the sternum. Regular and of good quality. Pulse 
rate 90 and of good force. 

Abdomen. No masses, tenderness, or rigidity. Liver cannot be 
palpated. On percussion the liver 'dulness extends almost to the 
umbilicus. Spleen and kidneys cannot be palpated. 

Summary. A moderately well-nourished girl, aged seventeen 
years. Hard, movable tumor, on anterior chest wall at the lower 
border of the left pectoralis major muscle. Flatness over the whole 
left chest with distant breath sounds. Heart displaced to the right. 
Liver enlarged. Palpable Ijnnpli nodes in groins. Roentgen-ray 
examination shows that the entire left side of the thorax is filled with 
a mass of tumor tissue with some effusion. Chest aspirated. 1000 
c.c. of bloody fluid obtained. Tissue was removed under local 
anesthesia, on which the following pathological report was 
made: 

“ Tumor of axilla. The tumor is a malignant growth composed of 
small round and polyhedral cells. The structure is peculiar: There 
are many small arterioles with thickened or hyaline walls to which 
are attached the small tumor cells, as in perithelioma. Between 
these units are diffuse masses of tumor cells. The tumor cells 
resemble lymphocytes, but show a polyhedral tendency which sug- 
gests an epithelial or endothelial origin. There are many mitoses. 
The tumor may be a lymphosarcoma, or a malignant embryonal 
growth from some glandular organ.” 

Massive roentgen-ray treatments were begun, followed by notice- 
able improvement within ten days. The treatments were continued 
and the external tumor disappeared. Roentgen-ray examination 
showed pronounced diminution in the size of the intrathoracic tumor. 
Heart returned to its normal position. Lung relations on the right 
side have resumed their normal place. Patient discharged to the 
out-patient department February 27. 

Condition. General health has improved. She has gained weight 
during the past three weeks. Still complains of sharp pains in the 
lower part of the left chest. 

Physical Examination. Mass in left axilla almost disappeared. 
Moderate resonance over anterior and posterior part of left chest. 
Impaired resonance in left axilla and at base of lung. Breath sounds 
normal except over the dull areas where they are not heard distinctly. 
No rales or friction sounds heard. Heart seems to be in normal 
condition. Patient’s condition continued to improve and she 
became symptom-free, remaining so until September 10, when she 
was readmitted because of shortness of breath. Roentgen-ray 
examination of the chest showed the tumor growing rapidly. Her 
general condition became gradually weaker and dulness developed 
over the entire left chest. Cardiac impulse displaced to right of 
sternum in the third interspace. Abdomen distended and tympan- 
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itic, and there was apparent paralysis of both legs. November 13 
tne patient died. No autopsy was permitted. 

Summary: Duration: Foiirteen months previous to treatment. 

Microscopic diagnosis: embryonal carcinoma of the chest of 
unknown origin. (A type of 'tumor which is unique in medical 
literature.) A large tumor mass almost filled the left chest. A hard 
movable tumor mass presented on chest wall. No metastases 
demonstrable. Marked dyspnea. Patient received 2S massive 
roentgen treatments (S40X) between January 22, 1915, and August 
1, 1915, during which time she became symptom-free and 'much 
improved in health The external tumor disappeared; the intra- 
thoracic tumor diminished as shown in the illustrations. One month 
later the patient s symptoms suddenly returned and progressed 
despite all forms of treatment. Patient died of exhaustion. 
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SYPHILITIC AORTITIS. 1 


By Arthur R. Elliott, M.D., 

CHICAGO. 


(From the Medical Sendee of St. Luke’s Hospital, Chicago.) 

The development of internal lesions in latent syphilis is .attended 
by such vague indefinite clinical manifestations as to render diagnosis 

1 Read before the Chicago Society of Internal Medicine, February 2$. 1916. 
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during their incipiency often a matter of extreme difficulty. This 
obscurity of early signs and symptoms characterizes aortitis, and 
previous to the introduction of the Wassermann test and the 
employment of roentgen diagnostic technic, the lesion usually came 
to light only when it had advanced to the production of gross and 
often obvious mechanical manifestations. On account of its usual 
prolonged latency it was described according to the classification 
formerly in vogue as a form of so-called parasyphilis, the occasional 
case that pursued an active rapid course hardly sufficing to disturb 
this rating. As a parasyphilitic manifestation, aortic syphilis 
remained more or less separated in interest from the parent disease, 
and the role assigned to it being that of a late nutritive secondary 
it was viewed with comparative indifference. The isolation of 
spirochetes in the tunics of diseased aortas and accumulated studies 
with the Wassermann test have in recent years combined to endow 
aortic syphilis with new significance, revealing the lesion in its proper 
light as true sy^philis subject to all the activities and amenable to 
the same therapeutic attack as other forms of internal syphilis. 
Although pathologists describe fairly acute inflammatory changes 
at the root of the aorta in certain acute infections, notably rheu- 
matism, these occur almost always in association with endocarditis, 
and, moreover, manifest a tendency to spontaneous subsidence very 
different from the progressive character of the aortitis of syphilis. 
These transitory non-specific types of aortitis are very little familiar 
to the clinician, so much so that it may be said, speaking clinically, 
there is but one form of aortitis, the syphilitic. 

The Wassermann test has materially altered our views regarding 
the specific nature of aortic lesions. A positive Wassermann 
reaction has been obtained in oyer 80 per cent, of cases that showed 
characteristic aortic changes at autopsy, Eich’s statistics showing 
S1.8 per cent, and Pearce's 78.5 per cent. Citron used the Wasser- 
mann test in all chronic cases of aortic regurgitation and found it 
positive in GO per cent. Collins and Sachs tested 13 cases of aortic 
valvular disease finding the Wassermann positive in 11. By way 
of contrast they record an equal number of cases of purely mitral 
disease, similarly tested, with Wassermann positive in but 2 
instances. Still more direct evidence of the syphilitic nature of 
aortic disease has been furnished by the isolation of the spirochete 
of syphilis in the tunics of diseased aorta?, such a finding being now 
of common occurrence. Moreover, the fact that lesions practically 
the same as syphilitic aortitis in the acquired disease have been 
found to exist in a high percentage of infants with congenital syphilis 
affords strong support to the claim that the lesion in adults is due to 
syphilis. 

Syphilitic aortitis before it involves the valves is often latent. 
After it has produced aortic valve incompetency its progress is 
rapid, often bringing life to an end within two or three years. 
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• ^ tc regurgitations of syphilitic origin do very badly probably 
because of the association of deformed valves and constricted 
coronary orifices. The prognosis is far more serious than in cases of 
r leumatic origin even when of equal degree, compensation being 
less v ell established and the aorta more dilated. 

Early in the course of aortic syphilis the involvement of a limited 
portion of the artery may appear of slight immediate significance. 
Its progression involves the risk of serious damage with, it may be, 
dilatation or aneurysm angina pectoris or most commonly aortic 
regurgitation. To detect this insidious lesion before it has advanced 
to the production of mechanical secondaries is consequently of 
great importance. Clinical recognition of the disease in its earliest 
stages gains greatly in importance from the fact that it may be 
treated by intensive antisyphilitic methods with some prospect of 
control. The diagnosis is often extreme!}' difficult, since limited 
and circumscribed changes in the ascending portion of the aorta 
without involvement of the valve ring are seldom accompanied by 
clearly defined symptoms or signs. The greatest difficulty is en- 
countered in individuals not recognized as being syphilitic. It is 
often the case for aortitis to be the only manifestation of the disease 
in otherwise latent syphilis, and one may expect in a considerable 
percentage of cases to encounter a completely negative history of 
syphilis. In one-half of Benary’s cases and in 2S.9 per cent, of 
Symmer’s autopsy material, aortitis was the only manifestation 
of the disease detected at autopsy. The majority of patients coming 
under clinical recognition for aortic syphilis are in middle life, and 
experienced clinicians understand the significance of angina pectoris 
and aortic regurgitation originating in the adult. 

Our most valuable aids in the diagnosis of obscure. aortic disease 
are the Wassermann test and roentgen-ray examination. 

It is now generally conceded that a positive Wassermann reaction 
means active syphilis somewhere in the body. From the frequency 
with which syphilitic arotitis is found accidentally at autopsy 
(according to Eich 42.8 per cent, of cases) we may assume that the 
infection may be harbored in that part of the vascular system for 
years without detection; indeed, it might even appear that the 
aorta is one of the main situations in which the infection may lurk 
in latent svpkilis. A persistent Wassermann reaction in an other- 
wise latent case may consequently direct suspicion toward the 
aorta and a roentgen-ray study of this area should be made. The 
absence of a definite or confessed history of syphilitic infection 
should not be allowed to divert attention from such a possibility. 
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tive for years. The luetin test of Noguchi may occasionally reveal 
the disease when the Wassermann reaction is negative, as in certain 
cases presently to be related. Bearing in mind this frequency of 
aortitis in latent lues it is well that we should consider the possi- 
bility of a s.yphilitic etiology in any case of cardiovascular degenera- 
tion of obscure origin. If serological studies confirm this suspicion 
the aorta should be carefully examined by means of modern roentgen- 
ray technic. 

The symptoms of syphilis of the aorta are pain in and about the 
precordium, dyspnea, hoarseness, paroxysmal cough, tachycardia, 
arrhythmia, general weakness and lassitude, and, under certain 
circumstances, elevated blood-pressure. These symptoms are 
seldom clearly defined during the period of early development of 
the disease. Various clinical criteria, such as the shape of the heart 
to percussion, peculiarities of rhythm, the paroxysmal nature of 
cardiac symptoms have been proposed to identify syphilitic aortitis. 
One need not emphasize the unreliability of such data. 

There are certain physical signs which may be elicited by exam- 
ination in most well-developed cases, but they are not of such a 
character as to especially indicate aortic sj'philis. Among the most 
significant of these signs are a roughening or impurity of the first 
aortic sound and a sharp ringing aortic second tone, which if the 
aorta is much dilated may have a bell-like quality. Extension 
upward of percussion dulness over the sternum may exist, and there 
may be abnormal pulsation in the carotids and subclavian with an 
impulse in the episternal notch. None of these signs are, however, 
sufficiently characteristic to furnish grounds for diagnosis of 
syphilitic aortitis, since they are frequently noted in aortic atheroma 
and high blood-pressure states not connected with syphilis. 

The primary aortic involvement is a small cell or granulomatous 
infiltration of the tunica media (mesaortitis) along the course of the 
vasovasorum. Eventually all three of the main coats of the aorta 
become affected the intima by secondary proliferative thickening. 
Coagulation necrosis, and subsequent connective-tissue changes 
lead to slow but extensive damage to the vessel wall, so that fairly 
characteristic gross appearances become established. Although 
maximum involvement appears to fall upon the first part of the 
arch and the ascending aorta probably because of the greater 
functional strain to which this portion of the vessel is subjected, no 
section throughout the vessel is exempt from attack. The involved 
areas appear as more or less well-defined elevated patches, the 
surface of the larger areas being often extremely irregular, with 
pittings, scars, and puckerings, making what Allbutt describes as 
“knotty masses” in the vessel wall (Fig. 1). 

When secondary changes are extensive they are characterized 
not by calcification, as in arteriosclerosis, but by a gradual corrosion 
or thinning by scar formation, so that the vessel wall may become 
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spread to the aortic valve and by a general periarteritis in the cusps 
and between them the semilunar valve flaps become thickened 
and deformed, giving rise to valve incompetency. It is a common 



Pig. 1. — Syphilitic aortitis with diffusely dilated vessel. (From Pathological 
Museum, Rush Medical College.) 


and important clinical observation that the aorta may he gravely 
affected, although the peripheral arteries apparently remain normal, 
and Brooks has emphasized the fact that the coronaries are apt to 
show a degree of involvement out of all proportion to general 
arterial change. It is the seat of the disease in the suprasigmoid 
portion of the aortic arch that threatens the integrity of the coro- 
naries, and the steady progression of the disease accounts for the 
aortic valve defects aneurysm and anginas which constitute the 
morbid end-products of syphilitic aortitis. _ 

Of all the methods of diagnosis to determine the presence of 
aortic disease, the roentgen ray is the most valuable. By its aid 
we may detect slight changes in the caliber and shape of the xessel 
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which entirely elude the methods of physical examination. Both 
fluoroscopic inspection and plate studies should be employed, the 



Fig. 2. — Syphilitic aortitis; outer surface of vessel. 



Fig. 3. — Syphilitic aortitis; inner surface of vessel. (From Pathological Museum of 

Rush Medical College.) 

former for preliminary observation and the detection of abnormal 
pulsation and the latter to secure definite outlines and measurements. 
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The various roentgen-ray plates herewith reproduced were taken 

r sf t t‘ Sta ? dmg P ° Sltlon \ W \ th a few seconds’ exposure, and focal 
distance of seven feet, which provides for practically parallel rays 
and obviates distortion of the shadow. v 

The shadow of the normal aorta in the roentgenogram (Pig. 4) 
lies in its first portion behind the sternum and does not project 
beyond the right auricular curve. At the arch where it curves 
backward and to the left there appears a more or less well-rounded 
knob seen to the left of the sternum well above and distinct from the 
caidiac shadow. This aortic knob is not equally well defined in all 
normal aortas. In the asthenic or dropped heart type it may hardly 
show at all, whereas in occasional cardiac roentgenograms it may be 
so prominent a feature as to be mistaken for aneurysmal bulging. 



Fig. 4. — Normal aortic shadow. 


It varies in prominence according to age, being less defined in early 
life than in adults, and in the aged and arteriosclerotic individuals 
the shadow may be sharply outlined and intensified from sclerous 
thickening and "lime deposits (Fig. 5). It is less apt to be prominent 
in adult females than in males of corresponding age. 

In aortitis the roentgen ray reveals two kinds of changes, ?. c., 
alterations in density of shadow and changes in contour. In early 
aortitis the pathological process is almost invariably confined to 
the very origin of the aorta. As the vessel is not at this stage thick- 
ened and no lime deposits exist there may be merely a slight dila- 
tation of the first part of the arch with exaggerated pulsation at 
that point. Wessler points out that some dilatation of the aorta 
is a very common finding in routine cardiac roentgenography, so 
that little special significance attaches to it. It is practically con- 
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stant in ordinary sclerosis of the aorta and in high blood-pressure 
states. In non-specific aortic sclerosis, however, it is nearly always 
accompanied by a prominence of the whole arch, and if blood- 
pressure be elevated by hypertrophy of the left ventricle. 

In early cases of aortitis the heart is rarely enlarged unless there 
is coexisting valve defect or hypertension. Of course, aortitis and 
atheroma may be combined in the same case, when computation 
will be rendered difficult. With the progress of aortitis the artery 
becomes more and more dilated, and, as a result, the aortic shadow 
as it ascends from the heart is widened so that it projects beyond 
the shadow of the curved right auricle. In most instances the 
shadow is regular,' but it may show slight bulgings or protrusion. 



Fig. 5. — Non-specific aortic sclerosis. Note lime deposits at aortic knob. 

Should the aortic dilatation extend to the arch the knob as it curves 
to the left may lose its well-defined curve, becoming flattened and 
broadened. Longcope has described a type of case in which the 
aortic shadow appears as a more or less truncated cone, with rounded 
apex and broad base resting on and fusing with the cardiac shadow. 
In any well-developed instance there may appear above the aoitic 
shadow a pyramid-shaped shadow with base upward and beneath 
the clavicles. This seems to represent the dilated great arteries 

as they arise from the arch (Fig. 6). 

While in the earlier stages of aortitis roentgen evidence may 
consist merely of a slightly increased curvature and pulsation at the 
aortic ampulla, a gradual dilatation and lengthening of the vessel 
supervene with further progress of the disease. These changes 
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combine to broaden and elevate the aortic shadow, and there occurs 
m most cases some enlargement in the size of the heart whether 



Fig. 6. — Advanced syphilitic aortitis nith aortic valve insufficiency. Marked 
dilatation of aortic arch and great vessels as they arise from arch. 
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the broad diameter of the heart, the organ assuming a position 
more nearly horizontal than normal, producing a heart shadow 
somewhat boot-shaped, the heart lying low on the diaphragm. This 
type of heart shadow is very similar to that seen in high blood- 
pressure states (nephritis), although the marked pulsation of the 
left ventricle seen in hypertension is less manifest. This type of 
heart might be termed the aortic heart (aortic configuration) 
(Fig. 7) in contradistinction to the broad, rather round, or bag- 
shaped heart of mitral disease (“mitral configuration”) (Fig. 8). 
With the spread of the disease to the aortic valve and the production 
of aortic insufficiency we find the heart shadow much augmented 
and its horizontal configuration correspondingly magnified. In 
advanced cases with superadded relative mitral insufficiency both 



broad and long diameters are increased, combining to produce a 
very bulky heart shadow, the true cor bovis (Fig. 9). 

It is obvious that until there is some dilatation, thickening, 
alteration of curve, or abnormal pulsation in the vessel, roentgen 
diagnosis of aortic disease is impossible. In consequence of this 
fact the roentgen ray cannot be relied upon for its detection in the 
early stage before mechanical defects begin to make their appear- 
ance. Clinical considerations and the Wassermann test must 
establish the diagnosis at this stage. An illustrative case may be 
cited. 

Case I. — A colored waiter, aged twenty-one years, complained 
of persistent aching pain in the left shoulder of two months’ duration. 
This wgs accompanied by a recurrent substernal soreness, palpi- 
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tation, and a dry paroxysmal cough. He gave a history of chancre 
two years previous to consultation. On examination an appreciable 
enlargement of the heart could be made out, and along the left 
border of the sternmn a faint diastolic whiff was heard. Firm pres- 
sure over the manubrium sterni caused a deep-seated aching 
soreness. Blood Wassermann positive. Blood-pressure systolic, 
155; diastolic, 85; pulse-pressure, 70. The roentgen ray beyond 
some enlargement of the heart failed to reveal anything of 
significance. 

The clinical diagnosis was manifestly aortitis of rather active 
type, yet at a stage too early for stretching of the aorta or other 
mechanical defect to appear upon the roentgen-ray plate. 



Fin. 9. — Extreme cardiac effects of aorti ^ P tient is alive, t«o years 

relative mitral insufficiency, pulmonary lnpostasis. 
after this plate was taken. 

the clinical diagnosis. rears- widower; one child; 

Case II.-A white man, aged ftaty seal^ l AcknOT;Wgc5 

complaint: hoarseness, coug 1 - consultation, for which he 

luetic infection forZ,r years. Blood Wasscr- 

received almost continuous trataentto^ showed „ somewhat 

mann, typically aort ic tone. The pulse was 

enlarged heart with a ™ggng seco 10 „. pu lso-prcs- 

regular. Blood-pressure: sjstohc, HU, 
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The following example of well-developed syphilitic aortitis pos- 
sesses points of unusual interest: 

Case III. — Single white man, aged forty years; complaint, 
palpitation and irregular heart action, lack of endurance, lassitude, 
and depression. Gave a history of lues at age of twenty-nine, with 
continuous treatment for two years. For three years previous to 
consultation blood Wassermann tests have been made at regular 
six-month intervals, with invariable negative reports. The last 
Wassermann test was taken six months before roentgenogram was 
made and proved negative. 



Fig. 10, — Case II. Heart shadow displays aortic configuration with bulging of 
first portion of ascending aorta. 


Physical examination revealed an enlarged heart, aortic systolic 
murmur, accented second aortic tone, premature contraction 
arrhythmia. Blood-pressure: systolic, 210; diastolic, 150. Early 
tabetic signs. The urine contained albumin and casts. Renal 
function index with the ‘phthalein test 60 per cent. Clinical 
diagnosis: syphilitic myocarditis, nephritis. The roentgenogram 
showed a typical aortic type of heart and stretched aorta. 

The points of particular clinical interest in this case are the 
existence of extensive and probably progressive cardiovascular 
lesions of syphilitic type in an individual who for several years had 
been Wassermann negative, and was led to consider himself cured 
of his syphilis. The extent of damage already wrought by the 
cardiovascular disease would appear to indicate that it was of some 
years’ standing. 
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■The peculiar lassitude and depression which was the chief com- 
plaint of this patient, is a symptom interpreted by Allbutt as 
significant of coronary involvement. A point of interest to be noted 
in this case is the association of aortic disease with signs of early 
tabes. ' This is an association frequently noted in the literature. 
In manifest tabes, Stadler found aortic disease in almost all cases. 
He regarded so-called cardiac crises as being in reality angina 
pectoris due jto coronary stenosis. Striimpell emphasized the 
frequent association of aortic syphilis and tabes and statistics from 
various sources attest its frequence. In general, symptoms of 
aortic disease appear later than the earliest tabetic manifestations. 
This is perhaps not because aortitis is a later development but rather 
that it has a longer latency than tabes. 

The cases thus far briefly described represent aortic disease in a 
relatively early stage of its development. Progress of the lesion 
inevitably tends to impair the integrity of the aortic valve producing 
as a result insufficiency of the valve apparatus. How soon this 
mechanical secondary comes to pass depends more upon the activity 
of the process than upon its duration. No estimate can be given 
of the average period required for the production of valvular defects, 
although, generally speaking, it is certainly not an early develop- 
ment. Occasionally valvular disease is seen to develop early and 
run a rapid fatal course, as in the following instance: 



Case IV.— Colored porter, aged twenty-five years; complaint, 
severe dyspnea, precordial pains. Duration of s 3 7n P ' 
ZZ advent sudden; previous health 
development of foregoing symptoms. Luetic infection S 
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twenty; no. active antisyphilitic treatment. Blood Wassermann 
strongly positive. Clinical diagnosis: aortic insufficiency, relative 
mitral insufficiency, pulmonary hypostasis. Termination, death 
after one week in hospital seven weeks after development of cardiac 
•symptoms. Roentgenogram (Fig. 11) was taken eighteen hours 
before death and shows a greatly enlarged heart increased in both 
long and broad diameters. The aortic shadow is increased in breadth 
and elevated reaching as high as the sternoclavicular angle. This 
case illustrates how rapid may be the cardiac disorganization pro- 
duced by aortitis, death resulting in this ease five years after the 
initial syphilitic sore. 

Aortic disease was formerly looked upon as a late development in 
syphilis. . While, generally speaking, and especially in a clinical 
sense, this may perhaps be true, it is by no means always so. Along 
with other cases reported in recent contributions (Brooks, Longcope) 
the foregoing clinical history serves to discount the claim that 
aortic disease has a long latency and slow progression. 

The following case represents an interesting variant of the usual 
clinical course of aortic disease: 



Fia. 12. — Case V. Anterior front view. Increase in both long and broad diameters; 

dilated aorta. 


Case V. — A white engineer, aged thirty-two years; married; 
two children, one healthy, one, dead at three weeks, “had a patent 
foramen ovale.” Syphilis denied. Complaint: dyspnea, cough, 
tachycardia. Duration of symptoms three months; advent sudden, 
following exertion at high altitude. Urine contains albumin and 
casts. Renal function index, 50 per cent. Blood-pressure: systolic, 
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200; diastolic, SO; pulse-pressure, 120; blood Wassermann, strongly 
positive. Clinical diagnosis : aortic insufficiency, mitral insufficiency 
nephritis. Roentgenogram (Fig. 12) shows the heart shadow 
increased m both length and breadth from the combined aortic and 
mitral incompetency. The shadow of the aorta is widened and 
rises high in the chest. Another semilateral roentgen exposure 
(Fig. 13) shows this well and indicates beautifully the enormous 
thickness of the heart shadow. 

The duration of this patient’s syphilis must rest on assumption 
and may perhaps be estimated as less than seven years (the age of 
his healthy child) and more than four (the date of birth of the 
congenitally defective child). The development of nephritis may 
by increasing aortic and cardiac strain have served to hasten the 
progress of the aortic disease. 



Case VI.— Colored cook, aged thirty-six years; complaint: 
dyspnea, chronic cough, orthopnea, slight edema. Ruction of 
symptoms, six months. Previous health good. Syphilis denied. 
Blood Wassermann, strongly positive. Clinical diagnosis, aortic 
regurgitation. Roentgenogram showed aortic configuration in- 
crease in cardiac diameter 32 per cent This ease u a tmalcne 
of progressive syphilitic aortitis m latent syphilis and demon- 
stziesK silent may be the progress of the vascular lesion until 
grave valvular secondaries arise. The liability of the colored race 
to cardiovascular syphilis is notorious and need not be emphasized 

h Srohilitic aortitis may exist in individuals who tail to react to 
the'Wassermann test, as is shown m the following case. 
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Case VII.— -Hebrew peddler, aged forty-nine years; married; 
three children; complaint: pains in body, dyspnea, cough, general 
weakness. Duration of. symptoms, one year. Syphilis denied. 
Blood and spinal fluid Wassermann negative. Luetin test typically 
positive. Roentgenogram (Fig. 14) shows heart to be of aortic 
configuration; type asthenique; dilated and lengthened aorta. 
Increase in cardiac diameter 10 per cent. 


Fig. 14. — Case VII. Increase in cardiac diameter 10 per cent. 

configuration; asthenic or dropped heart type. 


Heart is of aortic 



This with the following case illustrate that a negative Wassermann 
both blood and spinal fluid tests should not be taken as indubitably 
disproving a syphilitic etiology for aortic disease. The luetin test 
of Noguchi may reveal the disease and supply the necessary diag- 
nostic link. 

Case VIII. — Colored housemaid, aged thirty-eight years; widow; 
complaint: orthopnea, chronic productive cough, no edema. 
Duration of dyspnea one week, cough chronic for three years. 
Syphilis denied. Blood and spinal fluid Wassermann both negative. 
Luetin test typical pustular reaction. Roentgenogram shows heart 
to be of aortic shape; costal-phrenic angle not clear on plate; dilated 
aorta. Increase of cardiac diameter 20 per cent. 

During residence in hospital patient had six typical attacks of 
angina pectoris, the paroxysms being relieved by nitrites. Intensive 
treatment with neosalvarsan and mercury brought about great 
subjective improvement. Three months after leaving hospital there 
had been no recurrence of angina paroxysms. 

The following 2 cases represent slightly different aspects of 
aortic syphilis. In both instances the activity of the disease appears 
to fall on the further distribution of the vessel. In the first of the 
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2 rases the transverse portion of the arch and in the second the 
abdominal aorta had borne the brunt of the disease with the forma- 
tion or aneurysm in both instances. 



Fia. 15. — Case IX. Front view, showing prominent aortic knob only. 





Fia. 16.— Case IX. Semilateral view, showing aneurysm of posterior aspect of 

aortic arch. 


Case IX— Colored porter, aged thirty-four years; single; eom- 
nlaint- severe brassey unproductive cough, paroxysmal dyspnea, 
voice husky. Duration six months. Physical examination: slight 

tracheal tug, obscure systolic murmur at inner edge of left scapul. 
tracneai 0 , otherwise negative. Lett 

twenty-four. Blood Wasser- 
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mann strongly positive. Clinical diagnosis: aneurysm of thoracic 
aorta. Roentgenogram: the customary anterior-front view of 
the heart (Fig. 15) revealed a decided increase in the prominence 
of.tlie aortic knob but the aortic and heart shadows otherwise were 
normal. As this somewhat obtrusive prominence of the knob is 
not rare in the normal aorta, and less rare in aortic atheroma, it 
could not be interpreted as of diagnostic value. An anterior semi- 
lateral view of the aortic shadow (Fig. 16) solved the problem, 
revealing a well-marked aneurysmal dilatation of posterior aspect 
of the aorta as it curves to the left and downward. This bulging 
could be seen rather indistinctly with the screen, but appeared 
much more clear-cut on the plate. The case furnishes a good 
example of the importance of screening all cases and of taking plates 
of more than one aspect of the aorta when doubt exists. 



Fig. 17. — Case X. Note subcardiac shadow corresponding to abdominal aneurysm. 

Case X. — Colored porter, aged twenty-five years; complaint: 
pain in right hip; duration two weeks; previous health satisfactory. 
Physical examination revealed a plainly visible mass in epigastrium 
pulsating with expansile thrust synchronously with the heart’s 
action. Luetic infection at sixteen. Blood Wassermann strongly 
positive. 

Fluoroscopic examination, the stomach being distended with 
barium sulphate suspension, showed the stomach displaced to the 
left and pulsation of lesser curvature in contact with aneurysm. 

Roentgenogram (Fig. 17) shows a practically normal heart and 
aortic shadow; below the heart is seen a dark shadow corresponding 
to the aneurysm. 
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The progress of the ease was marked fw a 1 i 
the epigastric pulsating tumor and the fo^mSkT ! nla [ gement of 
m the upper right abdomen, diJlacSg fcS I^IT “ 
downward and outward into the flan! wi.If and 

ss £££s5? thto&Si? 



Fig. 18 — Case X. Roentgenogram taken just before death. Note displacement 
of right diaphragm with compression of right lung and displacement of heart upward. 
Aorta dilated. 


Autopsy: Ventral saccular aneurysm of the abdominal aorta 
with the formation of a large false aneurysm, which contains organ- 
ized blood clot weighing 990 grams. This false aneurysm is adherent 
to the diaphragm and right lower lobe of lung and to the eroded 
ribs and vertebrae. It extends down as far as the right psoas muscle. 
This mass is ruptured through the diaphragm near the aortic open- 
ing into the right pleural sac. A second roentgenogram (Fig. 18) 
was taken shortly before the patient’s death. A comparison of the 
two roentgenograms will reveal a considerable contrast in heart 
contour. Upon admission the cardiac sounds were clear and heart 
outlines little different from normal. Toward the termination of the 
case the diastolic murmur of aortic insufficiency . became plainly 
audible and the cardiac diameters increased. It is interesting to 
record that at autopsy no defect of the aortic valve cusps was 
apparent, but that the aortic ring was obviously dilated. Reference 
may be Bund in the literature to the fact that although the physical 
signs of aortic regurgitation exists during life, at necropsy the valves 
may appear surprisingly normal, regurgitation apparently depending 
upon dilatation of the aortic ring. 
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CONGENITAL ABSENCE OF LUNG. 

By A. G. Ellis, M.D., 

PHILADELPHIA. 

(From the Laboratories of the Philadelphia General and Jefferson Medical College 

Hospitals.) 


Complete absence of one lung is a rare condition. Theremin 1 
found only two cases among 30,000 autopsies in a foundling asylum 
in Petrograd. Including those cases in which a tiny mass of cellular 
or possibly rudimentary lung tissue capped a short bronchus, I have 
found references in literature to IS of what appear to be certain cases 
of absence of one lung. In addition there are at least 5 to be classed 
as possible cases, but remaining doubtful because of insufficient 
description. The 18 cases are briefly as follows: 

1. Haberlein: 1 Soldier, aged twenty-four years. Right lung 
absent. No right bronchus. Right side of thorax filled by watery 
fluid. Left lung large; both bronchi enter it. Pulmonary artery 
enters undivided into left lung. 

2. Haberlein: 2 Soldier, aged twenty years. Left lung absent. 
No left bronchus. No left pulmonary vessels. Left side of thorax 
filled by watery fluid. Right lung normal size, not diseased. 

3. Iiein: 3 Boy, aged six weeks, cyanotic. Right lung absent. 
Rudiment of right bronchus. Right pulmonary artery and veins 
absent. Defect in ventricular septum, open foramen ovale. Pul- 
monary artery closed at base of heart, left lung supplied by ductus 
arteriosus. 

4. Stein: 4 Infant, aged six weeks. Right lung and pulmonary 
vessels completely absent. Rudiment of right bronchus. 

5. Bell: 5 Young man. Left lung absent. Left pleural cavity 
filled by odorless fluid. 

6. Maschka : c Child aborted at seven months; lived two hours. 
Right lung absent, heart in right side of thorax. Bronchus repre- 
sented by pea-sized sac. Pulmonary artery and veins entirely 
absent. Left lung not lobed, otherwise normal. Esophagus ended 
blind at midpoint. Atresia ani. 

7. Gruber: 7 Girl, stillborn. Right lung absent. No right pri- 
mary bronchus. Right pulmonary artery and veins absent. Heart 
normal. Left lung no lobes, one pulmonary vein. 

8. Herrero : 8 Man, aged sixty-five to seventy years. Left lung 
absent. Undivided trachea continuous with right bronchus. Right 
lung of enormous size. 

9. Theremin: 1 Girl of eleven days. Left lung absent. Trachea 
continuous with right bronchus. A small hemispherical eartilagi- 

* Bead before the American Association of Pathologists and Bacteriologists, May 

11 , 1916 . 
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nous noduie at site of left bronchus. Right lung no lobulation. No 
pulmonary veins into left auricle; they unite to form large vessel 
(1 cm.) that communicates with distended vena azygos. No 
deformity of chest. During life bronchial souffle and subcrepitant 
rales heard over both sides thorax posteriorly. 

r ^ ier [ em * n;1 Girl, aged one hundred and twenty-seven days. 
Lett lung absent. Trachea continuous with right bronchus. Carti- 
laginous elevation size of a pea at site of left bronchus. Left pul- 
monary artery and veins absent. Right lung imperfectly separated 
into two unequal lobes. Left auricle no veins, vein from right lung 
emptied into vena azygos. During life vesicular breathing heard on 
left side. 


11. Gruber: 9 Female fetus; premature birth; did not breathe. 
Left lung absent. Trachea divided into three branches in hilum of 
right lung. Right lung not lo bed. Pulmonary artery divided into 
right branch and ductus arteriosus. Heart normal, except only one 
vein into left auricle (came from lung in two branches). 

12. Miller: 10 Male, aged four weeks. Left lung size of a pea, 
hanging on a thin bronchus. Pneumonia of right lung. 

13. Miller: 10 Male, aged six weeks. Left lung size of cherry, 
hanging on a narrow bronchus. 

14. Miller: 10 Female, aged two days. Left lung a mass of tissue 
2 cm. in diameter, attached to narrow bronchus. 

15. Tichomiroff: 11 Woman, aged twenty-four years. Died of 
pneumonia. Left lung absent. No primary bronchus. Trachea 
divided into three bronchi just before entering right lung. Heart 
normal. 

16. Hanson: 12 Female child, full term, lived fifteen minutes. Left 
lung absent. Bronchus one-twelfth inch long, mass on end size of 
buckshot. Right lung rather smaller than usual. Heart on right 
side. Diaphragm lacking on left side with lower portion of small 
intestine and part of colon in left pleural cavity; appendix just 
beneath clavicle. 

17. Findlayson: 13 Child lived some hours after birth. Right Jung 
absent. Trachea ended in left bronchus. Pulmonary artery and 
veins undeveloped. Left lung hypertrophied, pushing heart to 


IS. Gross: 14 Boy, aged five months, twenty-three days. Left 
lung absent. Left bronchus 1 cm. long; blind; end rounded. Left 
pulmonary artery and veins absent. Heart normal, lhght lung 
filled right thorax, mediastinum, and small part of left thorax, n 
definite lobulation. Thorax symmetrical. Other lesions included 
left-sided hypoplasia of face, dermoid of left eye, anomalous ngh 

^Doubtfui’cases^fabsence of one lung are those of Sommcring, 
Riviere Pozzi, Heyfelder, and Meckel, quoted by Furst. Some 
writers accept these, some do not. 
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Through the courtesy of Dr. W. C. Hollopeter, I am enabled to 
add the following case, which occurred in his service at the Phila- 
delphia General Hospital. The clinical notes are abstracted from 
those of the interne, Dr. Marek. 

19. F. M., boy, aged eight years. Admitted November 7, 1915. 
Good proportion and development, but poorly nourished. Family 
and previous history negative. Sick one week prior to admission, 
with chills and fever. Complains of pain in left knee and muscles of 
legs. Left knee slightly swollen. 

Chest expansion fair, but diminished on left side. Lungs: except 
at apex, dulness posteriorly on left side extending to midaxillary 
line; no dulness at apex in front or posteriorly; tubular breath sounds 
heard posteriorly as far as midline of left side. Right lung: no 
dulness; breath sounds harsher. Heart: apex displaced to mid- 
axillary line and in fourth interspace. Right border two inches to 
left of sternum. Accentuated second sound. Blowing systolic 
murmur, heard best at apex and transmitted to left. I-Ieart sounds 
heard well over area of dulness described in back. Diagnosis : Acute 
articular rheumatism; acute endocarditis. 

November S. Dulness in back over left lung is marked and no 
breath sounds audible at base. Above root of lung tubular breathing. 
Right lung normal except for exaggerated breath sounds. Cardiac 
impulse over thoracic wall in midaxillary line. Roentgen-ray 
examination: There is effusion of the left side of the chest. The 
heart cannot be defined owing to shadow of fluid. 

November 9. Two attempts to aspirate fluid from pleural cavity 
failed. 

November 12. Breath sounds audible when puncture was made, - 
but not in midaxillary line when murmur was loud and pronounced. 

November 13. Retraction of intercostal muscle in fourth inter- 
space of left side. 

November 14. Breath sounds more audible over apex of left 
lung. 

November 19. Death. 

The body came to autopsy November 20, with the following 
clinical diagnosis: Acute articular rheumatism; acute endocarditis; 
pericarditis with effusion; pleurisy with effusion. 

The autopsy notes bearing on the condition here reported are 
briefly these: 

Diaphragm is at fifth interspace on each side. Removal of sternum 
reveals pulmonary tissue occupying entirely the exposed area. The 
right pleura anteriorly and laterally has firm adhesions. The left 
lung is absent, the right lung extending well beyond the left costo- 
chondral line and the large pericardial sac occupying the remainder 
of the left side of the thorax. The pericardium contains 75 c.c. of 
serum. Left branch of pulmonary artery and left pulmonary veins 
are lacking. Two veins from right lung enter left auricle. 
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matelv tw L th! 13 h T’ the upper 3obe he ' m S approxi- 

lirnpm-t A Usm SIZe ' A P r °i ectl ’°n to the left from the 
upper extremity forms a second apex half the width of the right the 

former extending beneath the left clavicle and first rib At the 
ner margin of the upper lobe is a projecting tongue, 3 by 3 cm 
formmg a rudimentary lobe. The middle lobe is of the usual size' 
but projecting partly from it and partly from the upper lobe is a 
lobe-hke mass 3 by 4 cm. Roughly speaking the lung has a sem- 



Fig. 1 . — Malformed right lung, left lung absent. P05ter0-intern.1l vien% The lung 
especially the upper lobe, is large. There are two apices, the left longer and more 
pointed; this extended under the left clavicle and gave left apical breath sounds. 
Left bronchus 2 cm. loDg, terminating in a small mass of rudimentary Jung tissue. 

blance of five lobes. The lower lobe is large and has a number of 
small subpleura 1 hemorrhages. The diaphragmatic surface of the 
lower lobe has a thin covering of fibrin. There is no evidence of 
consolidation. The right primary bronchus is normal. The left, 
which is a trifle smaller, ends 2.5 cm. below the bifurcation m a 
blind pouch of soft, grayish tissue, 1.2 by 0.7 cm. in size. 

The heart, other than huge vegetations on the mitral leaflets, 
shows no noteworthy abnormality. 
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Anatomical Diagnosis: Acute vegetative mitral valvulitis; liydro- 
pericardium; clironic adhesive pleuritis of right side, with acute 
fibrinous pleuritis at base; absence of left lung; hypertrophy of right 
lung; cloudy swelling of heart and kidneys; fatty infiltration, cloudy 
swelling, and red infarct of liver; multiple embolic infarcts of kidneys 
and spleen; embolic gangrene of three small toes of left foot. 

Sections through the terminal portion of left bronchus and the 
tissue over it show a bronchial wall containing cartilage surmounted 
by cellular connective tissue without muscle or glands. The surface 



Fig. 2. — Section of tissue covering end of short left bronchus. Near center are 
several indistinct spaces lined by cuboidal epithelium that probably are rudimentary 
alveoli. 


is partly covered by cuboidal or low columnar epithelium. Sur- 
mounting the bronchus is soft, cellular fibrous tissue, with occa- 
sionally an illy defined space (Fig. 2) lined by epithelium, suggestive 
of alveolus or bronchus, but not typical of either; rudimentary lung 
tissue appears the best term to apply to it. 

Of these 19 cases of absence of one lung, 13 were of the left and 
G of the right, showing a predilection for left-sided pulmonary 
aplasia that is not satisfactorily explained on anatomical grounds. 
Interference with blood supply in early embryonic life is supposed to 
be the cause in all cases. 
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Anomalies other than those of the bloodvessels directly concerned 
were present m some of the cases, but not in others. In all of them 
the chest externally was symmetrical, the opposite lung, the heart, 
or fluid taking the place of the missing organ; in one, part of the 
intestines were m the thorax.. This is important as increasing the 
difficulty of diagnosis, during life and is also an argument against the 
case of Chilaiditi 15 being one of pulmonary aplasia. His patient is a 
boy, aged ten years, in whom he has diagnosticated agenesis of left 
lung by the roentgen rays. The left half of the thorax is flattened, 
however, and the left shoulder is lower than the right. Chilaiditi 16 
admits that in such a case one would naturally think first of inflam- 
matory contraction as the cause of the deformity, but says the 
physical signs in his patient are against this supposition. There is 
no difficulty in breathing, and percussion gives a clear note anteriorly 
two fingers beyond the middle line to the left. Posteriorly there 
is paravertebral clearness 2 to 3 cm. on the left side, otherwise 
there is absolute dulness. There is bronchial breathing over the 
left apex. The heart boundary is not to be determined by percus- 
sion. The apex beat is probably at the level of the nipple and 2 cm. 
toward the axillary line. 

Meyer 16 believes he has under observation a case of aplasia of the 
left lung in a man, aged twenty-seven years. The subject has a well- 
developed thorax. The apex beat is in the midaxillary line. There 
is normal lung resonance anteriorly except in the left supraclavicular 
region (where there is slight dulness) and over the heart. Pos- 
teriorly there is complete dulness on the left side except a zone 
two and a half fingers broad along the vertebral column from the 
sixth to the twelfth rib. Meyer believes the diagnosis of aplasia of 
the left lung is substantiated by the roentgen-ray findings. He 
states that if the condition is acquired the thorax usually sinks in 
while in congenital cases, or real aplasia, the other lung hypertrophies 
and prevents sinking, hence the chest is symmetrical. Neisser has 
observed in the Stettin Hospital a case essentially like that of 
Meyer. 

It may be, therefore, that the diagnosis of absence of a lung may 
be made clinically, although this has not yet been done and proved 
by autopsy. The usual enlargement of the one lung furnishes the 
presence of pulmonary tissue and its physical signs on the side of the 
absent organ; this does not suggest to the clinician the Jack of an 
entire lung. The extreme rarity of the condition, of course, renders 

it unobtrusive as a possibility. , ,, r ± 

The duration of life in cases of absence of one lung is usually short, 

but tliis probably depends partly upon other 
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THE USE OF IMMUNE SERUM IN THE TREATMENT OF 
WHOOPING COUGH.* 

By Adrien Bleyer, M.D., 

ST. LOTUS. 

(From the Pediatric Department of the Medical Department of Washington 

University, St. Louis.) 

Very satisfactory results with immune serum have been obtained 
in two diseases of lower animals: in epidemic jaundice the blood of 
guinea-pigs which have recovered from this disease will inactivate 
the virus, active blood being neutralized by one-hundredth part of 
convalescent’s blood. 12 In hog cholera immunity is conveyed by 
injections of convalescent’s blood, 3 which becomes life-long upon 
the addition of antigen such as the blood or tissues of an active 
case. 4 

In no disease in man have such results been obtained with immune 
blood. In scarlet fever, when used early in cases that have not 
become septic in type, results have occasionally been obtained; 
these are not yet consistent. 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Mixed con- 
valescent’s blood has been used in measles. 19 Protective powers 
have been observed in mumps from small doses (6 to 8 c.c.) injected 
into muscle 20 in an institutional epidemic in which 33 per cent, of 
(134) susceptible children contracted mumps; no case occurred 
among those (17 children) treated. The blood of animals (cat) 
inoculated with saliva from cases of human parotitis is found to 
modify the course of such inoculations in other animals. 21 In 

* Read at the second annual meeting of the Central States Pediatric Society, in 
St. Louis, October IS, 1916. 
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poliomyelitis convalescent’s blood will inactivate the virus-- 
immune substances have been found both in the blood of 

r r ?2" h r d 1 ™™ aad properties 

were seen when the administration of the serum was made within 

eighteen to twenty-four hours after the inoculation of the virus into 
the bram or nose. 23 In a recent summary of this work in polio- 
myelitis- it is said that in the case of monkeys in which the virus 
does not exceed a certain dose the disease can be prevented or the 
onset of paralysis delayed. Human serum is found effective for 
monkeys. 30 A series of 32 human cases in which immune serum from 
human cases was injected intraspinally is reported; 31 32 23 there 
occurred in these about the same incidence of deaths, paralysis, and 
recoveries as occur among cases not so treated; there is another 
series of 4 cases with similar results/ 4 and a report of 2 cases in 
which serum was used from persons who had recovered years be- 
fore 33 (it is said that the neutralization test remains positive after 
poliomyelitis for a number of years*). 36 Convalescent’s blood has 
been used in epidemic meningitis 37 and in pneumonia 33 without great 
success. 

Because of these data it seemed worth while to try this method 
of treatment in whooping cough. It is now usually thought that 
whooping cough is a specific infectious disease; during the course of 
the second or third week, antibodies appear which are specific by 
agglutination 39 and by complement tests. 40 41 For the purpose of 
determining the value of this method, injections of human blood 
were carried out in the early weeks of this disease in 45 cases. 
These were divided into three groups of 15 cases each. In Group A 
the blood injected was from persons who were convalescent or who 
had recovered from whooping cough within three months. In 
Group B the blood was from persons who had had the disease at 
more remote periods, and in Group C from persons who, so far as 
they knew, had never had it. Groups B and C were designed as 
' controls to A. 

The ages of the children in all groups averaged under three years; 
in Group A, in which convalescent s blood was used, 5 n ere in the 
first half year of life, 1 was five weeks old, and 1 thirty days old. 
The stage of the disease at which the treatment was given was 
about the same in the three groups; in Group A it was begun in the 
first week in 2 cases, in the second week in 5 cases, in the third 
weeks in 7 cases, and in the fourth week in 1 case. Dosage was 
gauged in a rough way to body weight of donee, from one-tenth to 
one-fifth of the computed volume of blood of donee was given; this 
varied between 40 and 125 c.c., divided into two, three, or four 
doses and injected into muscle (gluteus). Discoloration often 
followed the Injections in very young infants; in a few there was 
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induration for a day or two; there were no infections, and tempera- 
ture reactions insofar as could be told in this disease did not occur. 
The injections in every case were completed within a week in order 
to avoid hemolytic reactions; reactions to new proteins were not 
observed. The blood used was from a single donor in ten, from 
two in four, and from three in one. Blood not used at once was 
citrated to 1 per cent, (in this amount sodium citrate is said not to 
affect antibody). 42 The usual examination of donors, including 
.Wassermann reactions on the bloods of non-relatives, were made. 

The results of the treatment in the three groups may be sum- 
marized: In Group A of 15 children whose average age was twenty- 
eight months, who received convalescent’s blood during the early 
weeks of whooping cough, there occurred no deaths and no serious 
complications; the course of the disease was, however, in no definite 
way different than is usually seen, and was not appreciably influenced 
by the treatment except in 3. This is a very small proportion, 
and it is more than likely that in 15 cases 3 of them might very well 
run an unexpectedly mild course without attracting a great deal of 
notice. The blood pictures of 2 of these, however, was interesting: 
In Case 4, during the third week of the disease, a 50,000 white count 
came down after 60 c.c. of convalescent’s blood to 18,000 and the 
mononuclear percentage fell from 74 to 50; this drop was coincident 
with clinical improvement; this was a hand-fed baby of five months 
who weighed but 3860 grams. 

In Cases 8 and 11 a transitory hyperleukocytosis followed injec- 
tions of the blood, and was succeeded in each instance by a drop to 
well below the original counts; changes in mononuclear percentages 
accompanied these drops. The shortest course of any of these 
cases was that of Case 11, four weeks; no shortening of the course 
of the disease was seen in any of the others. 

In Group B, in Case 1, in which the blood used was from the 
mother who had had pertussis twenty years before, quite as satis- 
factory improvement occurred as in any case in Group A; in this 
group there were two pneumonias which recovered. There were 
also two pneumonias in Group C with one death, and in this group 
there was one case which seemed to have been very favorably 
affected by the injections of normal blood. 

In explanation of these results it may be said that in some diseases 
injections of normal blood have brought about improvement, and 
that immunity may be increased at times by injections of nor- 
mal blood, 43 that this has also occurred after injections of other 
things, such as protease, 44 lipase, ferments (trypsin), or drugs 
(kaolin). 45 46 Hyperleukocytosis, such as occurred in several cases 
in this series, has assisted immunity in other diseases (arthritis, 
typhoid 47 48 ), so for lack of consistency in the results obtained 
in these cases of whooping cough it is not possible to ascribe any 
of them to a specific action of the blood injected. 
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AURICULAR FIBRILLATION: SOME CLINICAL CONSIDERATIONS. 

By Samuel A. Levine, M.D., 

BOSTON. 

(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston.) 

Auricular fibrillation is a condition in which numerous irregu- 
lar, very rapid impulses are sent out by the auricles. The auricles 
do not actually contract, but, on the contrary, remain twitching in 
diastole. The ventricles, however, respond to a small portion of 
the impulses and contract in a grossly irregular fashion both as to 
rate and strength. The condition has been called “delirium 
cordis” and “pulsus irregularis perpetuus.” In the great majority 
of cases it is easily recognized by auscultation at the apex and 
palpation of the radial pulse. The absolute arrhythmia heard over 
the precordium, generally with a rate over 100 (when the patient 
is first seen), together with a pulse deficit (difference between the 
apex and radial counts) in a patient with cardiac failure indicate 
that the auricles are fibrillating. In not more than 10 per cent, of 
the cases, according to Lewis, 1 will the above proposition not be 
true and in not more than 10 per cent, will this condition be con- 
fused with other arrhythmias, especially numerous extrasystoles. 
Considerations that will appear later in this paper will help to 
diminish this error still further. 

During the past several years considerable work has been done, 
using the newer methods of cardiac diagnosis, which has given us 
a clearer conception of auricular fibrillation. The great impor- 
tance of this condition is indicated by its frequency, 128 different 
cases having been observed at the Peter Bent Brigham Hospital 
in thirty months; while during the same period of time there were 
admitted 146 cases of such a common disease as lobar pneumonia. 
These figures become more striking when one considers that the 
cases of pneumonia are not apt to return, while the cardiac cases 
keep coming back frequently to the wards, though in the figures 
given above readmissions are not included. In fact, it is not a rare 
occurrence to see 10 cases of auricular fibrillation at one time in 
the wards where there are about eighty beds. Its importance is 
also indicated by the fact that it is generally a permanent irregu- 
larity, and if untreated, seriously embarrasses the circulation. At 
the same time it can be said there is no group of cardiac cases 
that responds so well to proper treatment. 

For the above reasons a clinical study has been made of all the 
cases of auricular fibrillation observed at the Peter Bent Brigham 
Hospital during a period of two and a half years. Only those 


1 From a lecture given at the Peter Bent Brigham Hospital, October, 1914. 
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cases have been considered in which the diagnosis was mifo w 
deofrocardragraphic tracings. The special poiSs that were soult 
for in analyzing the records were a previous history of rheumatic 
ever or chorea, the presence of organic mitral disease, and the 
age of the patient. It became a matter of interest whether any 
data of diagnostic or. prognostic value could be drawn from a large 
group of cases by studying the relation between the presence or 
absence of a past history of rheumatic fever, the signs or lack of 
signs of organic mitral disease, and the age of the patient. Other 
.clinical points, such as the importance of syphilis in auricular 
fibrillation and the differentiation between organic and relative 
mitral insufficiency, also have been considered. 

As will be shown below, there seemed to be a fairly intimate 
relationship between the previous history of rheumatic fever and 
the subsequent development of organic mitral endocarditis (gen- 
erally mitral stenosis), with the inception of auricular fibrillation. 
Lea 2 several years ago, using polygraphic tracings in his study of 
69 cases of auricular fibrillation, found rheumatic fever or chorea 
in 56.6. per cent. There was another definite group, of cases in 
our series in which there was no history of rheumatic fever, no 
signs .of mitral disease, and auricular fibrillation was present; these 
were all cases of cardiac sclerosis or chronic myocarditis. In the 
entire series there were 128 cases equally divided between males 
and females, i. e., 64 males and 64 females. (See Table.) The 
average age of all the cases was 47.3 years (ranging from seventeen 
to seventy-five years). The average age of the males and females 
was practically the same, 48 for the former and 46.6. for the latter. 

Syphilis as an Etiological Factor. The role that syphilis 
plays as an etiological factor in auricular fibrillation was found 
not to be very important. There were only 11 cases that had a 
positive Wassermann reaction, i. e., S.6 per cent., tire test having 
been done as a routine on all cases. When we compare this figure 
with the general average of all cases admitted to the medical wards, 
which according to Walker and Haller 3 was 12 per cent., we see 
that syphilis was less common in cases of auricular fibrillation than 
in those not having it. The 11 cases consisted of 2 with aneurysms 
of the aorta, 2 of syphilitic aortitis, and 7 which either had chronic 
myocarditis or chronic mitral endocarditis, or both. It is note- 
worthy that a fair number of cliromc heart cases when first seen 
have an enlarged liver resulting from a relative regurgitation 
through the tricuspid valve and become jaundiced. A P°sitiv 
Wassermann reaction under these circumstances may later prove 
to be negative if repetition is made after the jaundice lias disap- 

5 Some Points in Relation to the Etiology of Auricular Fibrillation, Quart. Jour. 
^ d RU\i^Was!~J5 X a^nat;on of Four Thousand Hospital Patients, Jon, 
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peared. This happened in at least one of our cases. It is evident 
from these figures that syphilis plays an unimportant part in the 
etiology of auricular fibrillation. 

. . Number of Per 


_ Statistical data. cases. cent. 

Auricular fibrillation 128 

Persistent auricular fibrillation 110 85.9 

Transient auricular fibrillation 18 14.1 

Males G4 50.0 

Females 64 50.0 

Average age of males (limits seventeen to seventy-five years) . . 48.0 
Average age of females (limits twenty to seventy-two years) . . 46.6 

Wassermann positive in the blood 11 8.6 

Persistent Auricular Fibrillation: 

Group I. Rheumatic history and mitral endocarditis .... 39 35.5 

Males 15 

Females 24 

Average age of males 35.0 

Average age of females 38.4 

II. No rheumatic history and no mitral endocarditis . . '34 30.9 

Males 23 

Females 11 

Average age of males 57.5 

Average age of females 58.9 

III. Unclassified 37 33.6 

Total number of cases in Groups I and III with definite rheumatic 

history 48 43.6 

Autopsy Examinations: 

Hearts examined 261 

Over fifty years of age 107 

Showing chronic mitral endocarditis 2 

Under fifty years of age 154 

Showing chronic mitral endocarditis 21 


Transient Auricular Fibrillation. Although auricular fibril- 
lation was at first considered a permanent irregularity, and was 
called “pulsus irregularis perpetuus,” it is now quite definitely 
known that it need not be so. In fact, IC. Fahrenkamp, 4 in a 
review of 120 cases of auricular fibrillation, all diagnosed by electro- 
cardiograms, found 4 transient cases i. e., 3.5 per cent. It is neces- 
sary at this point to decide what is to be called transient and what 
permanent auricular fibrillation. There are some cases which have 
definite repeated attacks of palpitation and tachycardia just like 
the ordinary paroxysmal auricular tachycardia, except that the 
heart’s action is absolutely irregular. Short periods of fibrilla- 
tion are often observed in cases of auricular flutter after digitalis 
has been given and before the normal rhythm is resumed. Tran- 
sient auricular fibrillation also occurs under very varied conditions, 
i. e., during acute rheumatic fever, postoperative, in hyperthy- 
roidism, etc. In addition it is observed rarely as a terminal event 
lasting from a few hours to a few days. All cases of this series 
that have not been observed to become regular in rhythm have 


4 Voriibcrgeliende kompletto Herzunregelmassigkeiten unter dem klinischen Bilde 
der Arliythmia perpetua mit Boebachtungen fiber Vaguswiskung, Deutsch. Arch, 
f, klin. Med., 1914, cxvii, 1. 
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been considered as cases of permanent auricular fibrillation and 
those that were definitely proved to have returned to a normal 
rhythm were grouped as transient. Of the 128 cases, 110 were 
persistent and 18 were transient (14.1 per cent.). This is a much 
higher figure than has heretofore been noted. 

One has to exercise the greatest care in making the diagnosis of 
transient fibrillation. If one depended on polygraphie tracings or 
merely on auscultation frequent errors would be made, as has been 
shown by Fahrenkamp. 5 Numerous extrasystoles together with a 
sinus arrhythmia might cause a very irregular pulse, and this 
would change into a normal rhythm, with rest in bed and simple 
sedatives, as the extrasystoles disappeared. This, of course, 
wrongly would have been considered a case of transient fibrilla- 
tion. Then, again, if an absolutely irregular heart action becomes 
perfectly regular, as determined by auscultation or palpation of 
the radial pulse, it is no proof that the auricles have stopped fibril- 
lating. Two cases of this series acted in such a way, and at first 
were thought to be transient cases. This was supposed to have 
been brought about by digitalis. Careful examination of the 
electrocardiograms showed that the auricles were still fibrillating, 
but that there was complete auriculoventricular heart-block with 
a regular ventricular rhythm. In both of these cases the ventric- 
ular rate was rapid, which did not make one immediately think of 
an idioventricular rhythm. The possibility of a rapid regular 
ventricular rate in auricular fibrillation is mentioned by Lewis. 6 
The ventricular rate of the first case was 62 and that of the other 
was 110. Furthermore, the frequency with which transient fibril- 
lation will be noted will in a great measure depend on how care- 
fully the heart rhythm is observed and how frequently electro- 
cardiograms are taken. This might explain the comparatively high ^ 
incidence of transient cases found in this series. 

Of the 18 cases of transient auricular fibrillation here observed, 

1 occurred during the lysis of pneumonia, similar to one .of the 
cases described by Krumbhaar/ 1 in hyperthyroidism, _ 1 post- 
operative (avulsion of the sensory root of the trigeminus for 
trigeminal neuralgia), 8 2 during acute rheumatic fever, 4 following 
auricular flutter, 4 as a result of active digitalis therapy, and b 
were spontaneous or idiopathic cases. Among these latter there 
were 3 who had chronic myocarditis (2 with and 1 without chronic 
nenhritis similar in type to the cases described by Robinson), 

1 had cancer of the esophagus, 1 clironic alcoholism, and 1 chronic 
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endocarditis of the aortic and mitral valves. Cohn 10 has observed 
transient fibrillation during pneumonia in a large portion of his 
cases, 12 out of 123, 7 of whom had had no digitalis. Two inter- 
esting cases have been observed dining the past year who were 
not patients in the hospital and have therefore not been included 
in this study. They complained of frequent attacks of palpita- 
tion, otherwise they were well. Nothing abnormal could be found 
on careful examination except the arrhythmia, which was a tran- 
sient auricular fibrillation. Both happened to be well developed 
athletic young men. Gossage and Hicks 11 refer to the possibility 
that patients previously well may suddenly develop auricular 
fibrillation. It therefore can be stated that the transient form of 
auricular fibrillation may exist in otherwise normal individuals as 
well as under mazy-' various abnormal conditions. 

On careful questioning one is impressed by the frequency with 
which patients suffering from auricular fibrillation have com- 
plained of previous attacks of palpitation. Quite often the symp- 
toms of shortness of breath, pain in the chest, cough, etc., have 
had a sudden onset, and they were not always precipitated by exer- 
tion. In fact, some of the patients complained that the trouble 
was first noticed when they suddenly awoke during the night and 
found the heart palpitating. In some cases the history of attacks 
of palpitation was repeated, with periods free from symptoms in 
between, and extending over one or more years before the perma- 
nent state was assumed. In others there was no repetition of the 
attacks, and on the contrary the symptoms of circulatory failure 
seemed to date definitely from the onset of auricular fibrillation. 
It would seem that many of the cases of permanent fibrillation 
have gone through transient attacks and that the symptoms com- 
plained of by the patient are intimately connected with the occur- 
rence of the irregularity. 

Persistent Auricular Fibrillation. There were 110 cases of 
persistent fibrillation which arbitrarily have been divided into 
three groups. The first includes all cases who had a definite his- 
tory of rheumatic fever or chorea and had signs of chronic organic 
mitral disease. The .second includes all those who gave no history 
of rheumatic fever or chorea and who were diagnosed 12 as having 
no organic mitral disease. The third group includes all of the 
remaining cases. One is immediately impressed by the natural 
obstacles to such a classification. The histories are taken by 
different house officers. Occasionally one forgets either to ask or 
at least to record definitely whether the patient had or had not 

20 Irregularities in Pneumonia. Unpublished. 

11 On Auricular Fibrillation, Quart. Jour. Med., 1912-13, vi, 435. 

12 In all these considerations the diagnosis taken was the one which was finally 
made by Dr. H. A. Christian, physician-in-cliief, who saw the larger part of the 
patients, examined the records, and approved of the diagnoses of all the cases. 
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L / feve y or chorea > aWl ough it must be said that 

m all but a few cases there was some statement on this point 

Furthermore, some patients knew very little English and probably 
answered to questions they hardly understood. Finally, one might 
obtain a history of rheumatic pains or rheumatism. This was 
generaUy followed by a short description of the condition whicli 
identified it; but unfortunately this description was lacking in 
some instances and was unsatisfactory in others, so it was decided, 
m this study, to include in the first two groups only those cases in 
winch a definite statement was made and which had the two quali- 
fications required as mentioned above. If a case had a definite 
history of rheumatic fever and had no evidence of mitral disease 
it fell in the third or exceptional group; if the past history was 
vague, or the clinical diagnosis doubtful, it was included in this 
last group. 

It was found by this method that 39 cases (15 males and 24 
females), or 35.5. per cent., of the cases of permanent fibrillation, 
fell in the first group, i. e., having a definite history of one or more 
attacks of rheumatic fever or chorea and showing signs of chronic 
mitral endocarditis.' Most of these showed definite evidence of 
mitral stenosis, generally with mitral insufficiency. Two cases 
were included here with some hesitation, because although there 
was definite evidence of organic aortic disease the signs over- 
shadowed those of mitral disease. They both had loud murmurs 
of aortic stenosis and aortic insufficiency which were best heard 
at the base but were also present at the apex of the heart. The 
question as to whether there was organic mitral endocarditis was 
in doubt. The Wassermann blood tests were negative; one of the 
patients had had four attacks of rheumatic fever and the other 
one attack. In this respect they stand out as the only rheumatic 
patients who had auricular fibrillation in whom the question as to 
whether the mitral valve was involved was uncertain, when there 
were definite signs of valvular disease. These 2 cases were in- 
cluded in Group I, with the positive cases of mitral disease because 
the endocarditis was undoubtedly rheumatic in nature. The 
average age of the females in this group was 38.4, that of the males 
35- the former were decidedly more numerous. There were only 
2 cases over fifty years of age. One was a man, aged fifty-five 
rears who had three attacks of rheumatic fever at the ages of 
sixteen, forty-three, and fifty-two. He had been doing very hard 
physical work all his life up to the age of fifty-two years. It might 
Si be that the first attack of rheumatic fever did not affect ns 
heart which would account for the late occurrence of the auricular 
fibrillation and the mitral disease. The other was a woman, aged 
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infection lier heart became involved it was impossible to tell. In 
this connection it is of interest to note that Ivemp, 13 following his 
cases over a considerable period of time, found that 23 per cent, 
of them went through one or more attacks of acute articular rheuma- 
tism without clinical affection of the heart. Therefore it can lie 
said that about one-third of the patients with permanent auricular 
fibrillation had both a rheumatic history and organic mitral dis- 
ease, and all but 2 of this group were comparatively young. 

Thirty-four, or 31.2 per cent, of the cases, were placed in the 
second group, i. e., having no history of rheumatic fever or chorea 
and having no signs of chronic organic mitral disease. They were 
practically all cases of chronic myocarditis with or without chronic 
nephritis and hypertension. They frequently showed signs of 
peripheral arteriosclerosis. Of these there were 23 males and 11 
females. The proportion of males to females is just opposite in 
the two groups, there being a marked preponderance of females in 
the first and of males in the second group. The average age of the 
males of the latter group is 57.5 and that of the females 58.9. This 
is about twenty years more than the average age of the first group. 
The youngest was fortj'-four years and the oldest seventy-five. 
The number of cases that could thus be put into one or the other 
of these two groups was 73, or 66.4 per cent, of all patients with 
persistent auricular fibrillation. It seems quite striking that with 
such narrowly limited criteria as a basis of division so large a per- 
centage of cases could be definitely grouped. It is observed that 
special emphasis has been put on the fact that the valve lesion must 
be chronic and organic. The reason for this is that not infre- 
quently one finds fresh minute vegetations on the mitral or aortic 
valves, which otherwise appear normal, and which indicate a 
terminal endocarditis. This, of course, could not have any impor- 
tant influence in the causation of the auricular fibrillation. Again, 
a very important consideration is the difference between organic 
and relative mitral insufficiency. A loud, blowing systolic murmur 
is frequently heard at the apex, which is transmitted to the axilla 
and often well heard all over the precordium. This is a common 
finding in senile hearts or cases of chronic myocarditis, especially 
if there is an associated hypertension. It signifies a functional 
insufficiency of the mitral valve due to a temporary or permanent 
dilatation of the mitral ring, but it is often confused with an organic 
mitral regurgitation. There does not seem to be any very definite 
method of differentiating the one from the other, and so one lias 
to weigh whatever evidence there is at hand. It is for this reason 
that the above considerations and the autopsy findings discussed 
below are of some importance. If a patient is sixty years old and 
has no history of rheumatic fever, it is very unlikely that he lias 

13 On the Prognosis of Acute Articular Rheumatism, with Special Reference to 
the Cardiac Manifestations, Quart. Jour. Med., 1913-14, vii, 2ol. 
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an^y organic mitral disease, even if there may be heard a verv loud 

ystohc murmur all over the precordium. On the other hand if the 
patient is thirty yrars old and has a definite Lt 

matic fever or chorea and auricular fibrillation is present' a systolic 

A th ?-/ peX T W f ,d indicate that there was an organic 
mitral endocarditis. In fact, a few of the senile cases of this series 
were considered by some observers to have organic mitral regurgi- 
tation because of loud systolic murmurs, and showed normal valves 
m postmortem examination. The distinction between relative 
and organic mitral insufficiency is not of much importance in 
senile hearts, but is of considerable prognostic significance in the* 
cases of the first group. In this group we found only two patients 
who were over fifty years of age, and practically all 'were suffering 
from cardiac insufficiency. Only 6 of the 39 failed to develop 
signs, of mitral stenosis. A diagnosis of organic mitral regurgita- 
tion in a middle-aged or young person signifies that mitral stenosis 
may very likely develop and that the prognosis as to length of life 
is generally discouraging. 

The third group is the most interesting because it contains the 
doubtful cases, and it is here that some of the above considerations 
can be of help in the diagnosis. Several of them readily fall into 
one or the other of the first two groups if studied carefully and 
when some questionable points are definitely determined. There 
were 37 cases that did not correspond to either of the first two 
groups. No satisfactory history was recorded, or there was a 
diagnosis of organic mitral disease in the absence of a history of 
rheumatic fever, or there was no organic mitral disease in the 
presence of a definite history of rheumatic fever. A careful study 
of these cases trying to apply the two general principles is very 
enlightening, i. e., that a young patient who has auricular fibrilla- 
tion and a definite rheumatic history very likely has chronic organic 
mitral disease; and secondly, that an elderly patient who has 
auricular fibrillation without a past history of rheumatic fever 
very probably has no organic mitral disease (although frequently 
there is a relative functional mitral insufficiency). One might 
further add that if a patient over fifty years old had definite signs 
of mitral stenosis and auricular fibrillation, very likely there was a 
previous history of rheumatic fever or chorea, and that tins infec- 
tion involved the heart late in life. _ 

Of the 37 unclassified cases, in 6 no mention was made as to 
whether the patient did or did not have rheumatic fever. ISo 
further statement need be made concerning them except that there 
were none over fifty years of age with organic mitral disease. 
There were 9 who had a definite history of rheumatic fever or 
2S, and yet ™re diagnosed 
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ages of these patients is very significant. One would expect that 
if these patients did not develop organic mitral endocarditis as a 
complication of the rheumatic fever (reference has been made 
above to the observation of Kemp 14 that 23 per cent, of rheumatics 
do not develop heart disease) they would belong to the group of 
senile hearts and average over fifty years of age. This was true 
of all cases except one. This was a woman, aged thirty-two years, 
who had chorea at the age of ten and rheumatic fever at twenty- 
four years. She had been complaining of dyspnea on exertion and 
occasional swelling of the legs, which conditions were gradually 
becoming worse. On physical examination a blowing systolic and 
a distinct diastolic murmur were heard by three observers on three 
different occasions. At no time was it noted that the murmurs 
were absent. The first heart sound at the apex and the second 
sound at the pulmonic area were not accentuated. Here it seems 
that there was sufficient evidence for a diagnosis of organic mitral 
endocarditis which would bring the case into Group I. Two other 
cases of this series were of particular interest because the house 
physician recorded a past history of acute rheumatic fever in 
them. They were both seen by the author, and one was particu- 
larly questioned on this point. His history was that of frequent 
attacks of acute pain in his big toes, with tenderness, redness, 
occasionally fever, and sometimes with involvement of the fingers. 
He was a typical case of gout having a very high uric acid content 
in his blood. The history of “acute rheumatic fever” was more 
likely that of acute gout. An autopsy was subsequently performed 
on this case and the mitral valve was found to be essentially nor- 
mal. The heart was considerably hypertrophied and showed 
chronic cardiosclerosis. The other case with a rheumatic history 
was also one of gout having arteriosclerosis and chronic myocar- 
ditis without organic mitral disease. Here again the past history 
of frequent attacks of acute rheumatic fever might well have been 
that of acute gout. These 2 cases quite certainly belong to 
Group II. The remaining 6 of the 9 patients, who had auricular 
fibrillation, chronic myocarditis without organic mitral disease, 
and a definite history of rheumatic fever, exemplify the type in 
whom rheumatic fever did not injure the mitral valve, and its 
effect on the myocardium is questionable. If it is assumed that 
these 6 patients completely recovered from the rheumatic fever 
without injury to the heart, as is very probable, they can be con- 
sidered as cases of auricular fibrillation coming as a result of chronic 
myocarditis with arteriosclerosis. 

Five patients of this unclassified group had vague past histories; 
several had mild rheumatic pains or rheumatism, one had grow- 
ing pains, and one did not know which diseases he had had. 


14 Loc. cit. 
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Although nothing definite can be said about them, it happens that 
the only one over fifty years of age had chronic myocarditis rritfc 
out any valve lesions, while the other four had organic valvular 

isease. Here again the difference in age incidence in the two 
types of auricular fibrillation is well shown, the younger ones 

having valvular disease and the older myocarditis. 

There still remained 17 of the exceptional cases which have all 
been diagnosed chronic mitral endocarditis. These definitely had 
neither rheumatic fever nor chorea. Three had frequent attacks 
ot acute tonsillitis. In the remaining 14 there was no previous 
history of any of the acute infections which are regarded as the 
common causes of endocarditis. No importance was attached to 
a history of mild sore throats which a large majority of all hospital 
patients evidently have had. A study of these 17 cases brought 
out some points worthy of mention. There were 6 over fifty 
years of age among them. Two were definite cases of mitral 
stenosis. A third 'which was diagnosed mitral stenosis returned 
eighteen months later and showed no evidence of mitral disease. 
A fourth, which was discharged as mitral insufficiency and ques- 
tionable mitral stenosis, was examined one year later and only a 
blowing systolic murmur was heard. A fifth was a woman, aged 
sixty-seven years, who was thought to have chronic myocarditis, 
chronic nepliritis, hypertension, and mitral stenosis, although at 
no time did she show a diastolic murmur or thrill. The first sound 
was sharp and suggested mitral stenosis. Her local physician, 
who had seen her at home, wrote that he had not found evidence 
of mitral stenosis. There certainly is some question as to whether 
she had endocarditis. The sixth was considered a case of chronic 
myocarditis with mitral insufficiency. No definite statement, was 
made as to whether the insufficiency was relative or organic in 
nature. As was stated above, there generally is no way of decid- 
ing tills latter point on physical signs, but as a result of the study 
of 261 autopsies, which will be discussed below, the age and absence 
of any rheumatic history point strongly against organic valvular 
disease Of the 11 remaining cases who had no history of rheu- 
matic fever under fifty years of age, 10 had definite evidence of 
mitral stenosis with or without accompanying aortic disease, and 
they all had mitral insufficiency. It can therefore be said that o 
all the cases of permanent auricular fibrillation there were only 4 
over the age of fifty years who had definite organic mitral disease. 

Treatment. It is well understood by all clinicians that m the 
treatment of heart disease one should not interest himself m treat- 
ing an irregularity. The most important aim is to help the heart 
muscle In this connection auricular fibrillation plays a very 
important role, for the irregularity 

Jrfrwm hr rate if the cond tion is left untreated, lius rapid rau 
S? “„"art and although the patient at ft* .nay have no 
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complaints and show no symptoms of circulatory failure the heart 
muscle is using up its reserve during this time. The cases which 
show the transient form of fibrillation do not generally need any 
treatment, except as is indicated by other manifestations, and in 
pneumonia when the picture becomes most alarming. Those who 
have persistent auricular fibrillation should be given digitalis to 
reduce the rapid heart action. There is no better drug for this 
purpose than digitalis, or strophanthin when more immediate 
action is desired. 

The various means of treating heart failure were employed in 
these cases. All patients were put to bed, using back-rests and 
pillows to aid breathing if necessary. If edema was present they 
were given ICarrel diet, consisting of 800 c.c. of milk a day, with 
no additional water until the edema was gone or was appreciably 
reduced. Mechanical removal of fluids from the body cavities 
was seldom necessary. One measure that is probably not suffi- 
ciently used in severe forms of heart failure is bleeding. It was 
customary with these patients to bleed all who showed evidence 
of extreme failure of the right side of the heart, i. e., marked cyano- 
sis, pulmonary congestion, enlarged tender pulsating liver, edema, 
ascites, and dilatation of the right side of the heart. Frequently, 
with most gratifying results, 400 c.c. to 800 c.c. were removed 
from the median basilic vein, the relief being immediate. This 
would help considerably in the course of the treatment before the 
other measures could begin to show their effect. Although most 
patients were immediately given digitalis in some form, those who 
were not quite so urgent were sometimes allowed to go without 
medication for the first twelve or twenty-four hours to observe the 
change brought about by rest in bed. There was no fixed dose of 
digitalis used, but in general the patients received one gram of the 
powdered leaves during the first two or three days, depending on 
the severity of the condition. Digitalis was continued in 0.1 gram 
doses three times a day until a therapeutic or toxic effect was pro- 
duced. In the most urgent cases strophanthin (0.0003 to 0.0005 
gram doses) was given intravenously, but always only when it 
was certain that no digitalis had been previously given. Another 
helpful drug in many of the cases was theocin. Its beneficial 
effects as a diuretic have recently been reviewed by Christian. 15 
He showed that the best results were obtained by theocin in the 
cardiac cases with edema who had a good kidney function, and that 
if given after a course of digitalis it was especially efficient as a 
diuretic. In all cases particular attention was paid to procuring 
comfortable rest during the night. 

It might hardly seem necessary to emphasize the importance of 
following the apex-rate in conjunction with the rate of the radial 

16 Some Studies of a Diuretic (Theocin), Arch. Int. Med., 191G, xviii, GOG. 
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pulse in cases of auricular fibrillation. But this uractice is hv „„ 

Sepancv aT&st *3? C0Un j? . frec I uent5 y show a marked dis- 
crepancy at first, and as the condition of the patient improves the 

J°th? Client t0 C °. mClde '. In fa f\ k frequently happened that 
as the patient was improving and the apex-rate was falling the 

radial rate was increasing, i. e., there were more beats strong 
enough to reach the wrist with fewer impulses arising in the ven- 
tricles. A slow radial pulse is of no significance, for it may indicate 
either that only a portion of the many beats are strong enough to 
reach the radial artery or that the heart-rate is actually slow. A 
slow apex-rate is always significant. In most of the cases reviewed 
here the heart-rate responded quite readily to the above treat- 
ment, and hand in hand there resulted an improvement in the 
clinical condition. There were several in whom the heart-rate was 
slowed without an accompanying improvement in the symptoms, 
and in a few neither the rate nor the clinical picture were 
affected. 

Postmortem Observations. All the autopsy reports of the 
Peter Bent Brigham Hospital for about the first three years were 
analyzed with special reference to the age of the patient and the 
condition of the heart, particularly of the mitral valve. Two hun- 
dred and sixty-one subjects in whom postmortem examinations of 
the heart ivere made (some examinations were restricted to the 
head or abdomen) were included in this study. Of these there 
were 107 over the age of fifty, or 41 per cent., and only 2 had 
definite chronic mitral endocarditis. One was a man of sixty' 
years who had rheumatic fever at the ages of sixteen and fifty-five 
years, and at autopsy the mitral valve showed slight thickening, a 
ragged border of the valve flaps, and some contraction of the chor- 
ds tendineae. The other was a man of sixty'-seven years who had 
rheumatic fever at the ages of forty-two and sixty years. A definite 
fish-mouth mitral valve was found at autopsy, , although the main 
trouble was alcoholic cirrhosis of the liver with marked ascites. 

It must be stated at this point that the mitral valve is not infre- 
quently found slightly thickened in old people with arteriosclerosis, 
and this is generally most prominent in the aortic cusp of the 
mitral valve. This to the pathologist is an indication of a degen- 
erative and sclerotic process and not of a real inflammatory chronic 
endocarditis. A further postmortem finding that is met with 
occasionally, is small fresh vegetations on the valves winch arc 
otherwise normal. They are regarded as terminal endocarditis 
and seem to occur under various conditions. They do not rep 
sent aS evidence of a chronic endocarditis.- There w ere 
154 cases under the age of fifty years of whom 21 had definite 
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chronic organic mitral endocarditis. This is 8 per cent, of all the 
autopsies analyzed and 13.6 per cent, of those under the age of 
fifty. In striking contrast is the fact that only 1.9 per cent, of the 
patients dying at an older age showed organic mitral endocarditis 
pathologically. 

Conclusions. From a study of 128 consecutive cases of auricular 
fibrillation diagnosed by electrocardiograms, and of 261 consecu- 
tive autopsies the following general conclusions may be drawn. 

1. Auricular fibrillation is a very common condition in a general 
hospital being met with almost as frequently as lobar pneumonia. 

2. Syphilis plays an unimportant role in the etiology of auricular 
.fibrillation. 

3. The transient form of auricular fibrillation is much more 
common than is ordinarily believed. Careful observations and 
electrocardiographic tracings are necessary in order to avoid 
missing the transient cases. 

4. About one-third of the cases of persistent auricular fibrilla- 
tion have had one or more attacks of rheumtic fever or chorea and 
show clinical signs of chronic organic mitral endocarditis. The 
average age of these patients is about thirty-seven years. About 
one-third of the cases have not had rheumatic fever or chorea and 
show no signs of chronic organic mitral endocarditis. The average 
age of these patients is about fifty-eight years. About ene-third of 
the cases fall into neither Group I or II. 

5. Chronic organic mitral endocarditis is quite infrequently 
found in patients over fifty years of age either in the living as a 
result of physical examination or in the dead by postmortem 
examination. 

6. Most patients with organic mitral disease develop mitral 
stenosis and only a small number reach the age of fifty years. 

7. The application of these principles in the properly selected 
cases will aid in the diagnosis of cardiac conditions, giving partic- 
ular help in the differentiation of relative and organic mitral 
insufficiency. 


TYPHOID MENINGITIS: WITH REPORT OF A CASE. 

By Stanhope Bayne-Jones, M.D., 

BALTIMORE, MARYLAND. 

(From the Medical Clinic of the Johns Hopkins Hospital.) 

The cerebrospinal and meningeal manifestations of human infec- 
tion with typhoid bacillus have an abruptness of onset, a dis- 
tinctiveness of symptoms, and a prognostic value which demand 
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unusual attention. _ They may also possess an importance inde- 
pendent of an association with the disease typhoid fever, sufficient 
to render unsuitable the customary designation of “complications” 
or meningeal accidents.” Several cases (Nos. 6, 12, 14 16 
Table II) have been reported under the caption of “primary typhoid 
meningitis. In all of these, except No. 14, careful necropsies 
serve as the basis for the statement that the meningitis was the onlv 
evidence of typhoid infection. Lavensen believes that in the 
instance reported by him the nasal passage was the portal of entry. 
While these studies are not sufficiently conclusive to set aside the 
older conception that the gastro-intestinal tract is the onlv way by 
which the typhoid bacillus gains entrance to the human body, 
nevertheless they remove the categorical element from this dictum 
by indicating other possible routes of infection. 

Since the study of all reported cases of meningeal disease in 
typhoid fever, published by Cole in 1904, it has been generally 
accepted that the meningeal symptoms of typhoid infection may 
be classified in three distinct groups. These are called: 

I. Meningism. When there are symptoms of meningitis with no 
demonstrable meningeal lesions and no abnormality of the spinal 
fluid. 

II. Scroits Meningitis. When the symptoms of meningitis are 
associated -with non-suppurative lesions of the meninges and a 
spinal fluid, showing increased tension and containing B. 
typhosus. 

III. Purulent Meningitis. When the meningitis is suppurative. 
Here the purulent spinal fluid contains typhoid bacilli. 

Meningism. The occurrence of meningism, or symptoms of 
mild, transient meningeal irritation in cases of typhoid fever, is 
probably so common that tin's syndrome no longer moves the 
observer to record it in the medical journals. Annual reports of 
this condition in the literature of typhoid fever since 1904 do not 
equal in number the examples of so-called “meningism” seen in 
this hospital during the usual summer’s experience with typhoid 

patients. . . , 

The absence of published records of tins feature of typhoid lever 
does not, however, signify that the symptoms are not to be regarded 
seriously, as possibly representing an early stage of a more dangerous 
process' Netter has found the mortality three times as great in 
cases of typhoid fever showing Ivernig’s sign as in those which do 
not exhibit it. It is obvious, therefore, that on the appearance o 
the signs of meningitis, efforts should be made to determine the 
decree of the disease of the central nervous system, and means 
should be directed toward the relief of these symptoms, bmimnr 
mmeture thus indicated, is the only means of obtaining certain 
information as to the meningeal condition, and at the same ime, as 
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shown by some cases, greatly improves the condition of the patient 
by removing spinal fluid. 

Serous Meningitis. Since 1904, instances of serous meningitis 
have been reported by a number of authors as follows: 


Tabu: J. — Summary of Case Reports of Serovs Meningitis in Typhoid 

Fever. 


Case. 

Year. 

Author. 


Spinal fluid. 

Culture. 

Pressure. 

Cytoloay. 

1 

1904 

Acliard and Paisscau 

Negative 

Increased 

Lymphocytosis. 

2 


Schutze 

Positive 

Increased 


3 

I S3 

Schutze 

Positive 

Increased 


4 


Silberberg 

Positive 

• Increased 


5 

190S 

Nieler 

Positive 

Increased 


G 

1909 

Claret and Lyon-Caen 

Positive 

Increased 

Polys., GO per cent. 
Monos. 25 per cent. 

7 

1910 

Stein 

None 

| Increased 

( Grout relief after 

8 

1910 

Stein 

Negative 

1 Increased 

1 lumbar puncture 

9 

1910 

Stein 

Negative 

J Increased 

t in all cases. 

10 

1910 

( Schwartz 

Positive 

Increased 

Pleocytosis with mono- 
nuclears. 

11 

1910 

Saquepf e 

Positive 

Increased 

Monos. 95 per cent. 

12 

1911 

Stuhmer 

Positive 

Increased 

Typhoid bacilli seen 
in smears. Globulin 
negative. 

13 

1912 

Lesieur and Marchand 

Positive 

Increased 

No leukocytic reaction . 

14 

1914 

Ilannes 

Positive 


Cells were usually 1 1 

15 

1914 

Hannes 

Positive 

Averaged 

per cu. mm. Glob- 

1G 

1914 

Hannes 

Positive 

130 mm. 

ulin tests wore 

17 

1914 

Hannes 

Positive 

water. 

negative. 


The few instances of typhoid serous meningitis seen in this 
clinic in the past ten years correspond to the typical cases sum- 
marized in Table I. It is seen from these observations that the 
spinal fluid in serous meningitis is slightly turbid, due to the mono- 
nuclear pleocytosis, and that it contains typhoid bacilli in con- 
siderable numbers. The cerebrospinal fluid in this state contains 
also agglutinins for Bacillus typhosus, active in dilutions as high 
as 1 to 100. Silberberg is of the opinion that antibacterial sub- 
stances may explain the failure of organism to grow in cultures from 
fluids in which the bacilli are microscopically demonstrable. Serous 
meningitis may subside, especially after the withdrawal of the 
excess of spinal fluid by lumbar puncture, or it may be the early 
phase of a purulent meningitis. It clearly demonstrates the 
localization of the typhoid bacillus in the meninges. The pyogenic 
potentiality of the Eberth bacillus in this location is of unfavorable 
prognostic significance. Claret and Lyon-Caen have shown that 
of 13 cases of serous meningitis with typhoid bacillosis of the 
spinal fluid, S recovered while 5 died, giving a mortality of 40 per 
cent, of cases of typhoid fever complicated by this condition. 


n.VTNE-JOXKS: TYPHOID MEXIXGITIS 
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BAYNE-JONES*. TYPHOID MENINGITIS 


Purulent Meningitis. A review of the literature shows that 
purulent meningitis due to the typhoid bacillus is both an uncommon 
form of meningeal disease and also a rare phase of typhoid infection. 
Brainwell states that the meningococcus causes 50 per cent, and 
the pneumococcus 42 per cent, of cases of acute primary meningitis. 
In addition, leptomeningitis may be caused by many organisms, as 
a secondary process to a focus of infection elsewhere in the body. 
Though no definite statistics arc available, it is readily seen that 
after the elimination of cases of meningitis due to the tubercle 
bacillus, the pneumococcus, and the pyogenic cocci there remain 
only a few to be accounted for by the organisms of influenza, 
diphtheria, gonorrhea, and typhoid fever. Out of 2768 cases of 
typhoid fever seen in this hospital between the years 1S90 and 
1916, there have been 5 cases of purulent meningitis due to B. 
typhosus. During the same period, among the adult patients of the 
medical clinic, there have been 290 cases of all forms of meningitis, 
of which 5 were caused by the typhoid bacillus. These figures 
give an incidence of 0.2 per cent, for meningitis in typhoid fever 
and 1.75 per cent, for typhoid meningitis among the bacterial 
meningeal diseases. Since 1904, when Cole published a collection 
of 15 eases, reports of 17 additional instances of purulent typhoid 
meningitis have appeared. These together with the case described 
in this paper are summarized in Table II. In all cases included in 
this compilation, except Nos. 2 and 3, the identification of the 
typhoid bacillus in the spinal fluid has been placed beyond question 
by detailed cultural and serological studies. 

The data furnished by these cases indicate that purulent menin- 
gitis may occur at any time during the course of typhoid infection. 
Aside from the eases regarded as “primary typhoid meningitis,” 
instances are presented of the occurrence of meningitis on any 
day of the disease from the second to the thirty-fifth. A striking 
fact is the invariably fatal outcome of all cases of generalized typhoid 
meningitis, and that usually within three days of the onset of the 
meningeal symptoms. The spinal fluid in a typical ease is turbid, 
with a yellowish tinge. Typhoid bacilli are usually demonstrable in 
smear preparations of the fluid, and must be found by cultures 
before the diagnosis can be established. While the cells of the 
fluid arc accumulations of polymorphonuclear leukocytes, the 
white corpuscles of the blood arc usually not much increased; rarely 
above 10.000. In the case reported in this paper they did not rise 
above o'JfK) per ennn. 'I he differential count of the leukocytes has 
\ aried greatly. Blanche and Lombard report S5 per cent, mono- 
nuclears in the blood of their case, while in our ease there were 
per cent, polymorphonuclear ncutrophiles. The presence or 
ab ‘■cnee of bronchopneumonia may have so great an influence on the 
h!t-(v! picture that no definite conclusions can be drawn from these 
figure , 
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Report of Case. Diagnosis: Typhoid fever (B. typhosus); 
purulent cerebrospinal meningitis; bronchopneumonia. 

The patient, I. J., a negress, aged nineteen years, was admitted to 
the medical service of the Johns Hopkins Hospital (Gen. No. 103845) 
on July 19, 1915. The patient was partially comatose when 
brought to the hospital. Her mother said that her daughter had 
been ill with typhoid fever for three weeks. Until the onset of this 
sickness the patient had never had any severe illness. For several 
days in the last week of June, 1915, she had had headache and 
dizziness. It was known on July 1 that she had fever, but she was 
not confined to bed until July 12, when she became prostrated and 
irrational. After that date a restless stupor supervened and the 
patient began to complain of headache and soreness in the neck. 

On July 19 physical examination showed her to be a large, obese 
young negress, semicomatose, slightly jaundiced, and polypneic. 
Her temperature was 104° F.; pulse 132 per minute; respirations 40 
per minute. The neck, slightly retracted, was painful when flexed, 
and Kernig’s sign was slightly positive. The physical signs in the 
chest were those of bronchopneumonia of the lower lobes of both 
lungs. The abdomen was slightly distended and painful when 
palpated; the spleen could not be felt. The white blood cells were 
5520 per cmm., with S3 per cent, polymorphonuclear leukocytes. 

The signs of meningeal disease were so striking that a lumbar 
puncture was done at once. The spinal fluid appeared under 
normal pressure, was clear, watery, contained 6 cells per cmm., and 
gave a faintly positive globulin reaction by the Ross-Jones test. 
In the blood and spinal fluid the Wassermann reaction was negative, 
and the gold chloride reaction with the spinal fluid was normal. 
Cultures from the spinal fluid were negative. 

On July 20 B. typhosus was grown from the blood culture and 
the Widal reaction was positive for the typhoid bacillus in dilution of 
1 to 100. Throughout this day the patient’s condition remained 
essentially unchanged. In the evening she became very stuporous, 
and a slight strabismus of the right eye appeared. 

On July 21 she brightened mentally, but there was a definite 
divergent strabismus, slight rigidity of the neck, and absent patellar 
reflexes. She had been receiving ice-water sponges, and during 
this day her temperature did not rise above 102° F. 

On July 22 her temperature rose rapidly to 103° F. She groaned 
continually in a restless stupor. At 10.30 p.m., with a temperature 
of 104° F., the white blood cells were 5200. At midnight, when 
her temperature was 106° F., she suddenly passed into clonic con- 
vulsions and became unconscious. There were violent jerking 
movements of all parts of the face, trunk, arms, and legs, and 
when the eyes were relatively still they showed a widely divergent 
strabismus. At this time her neck became readily flexible, the 
knee-jerks were elicited for the first time, and Kernig’s sign was 
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no more positive than on her admission. After convulsions lasting 
for two hours the patient died. Lumbar puncture done during 
these agonal convulsions gave a turbid greenish-yellow spinal fluid 
under pressure of more than 200 mm. of water. The cells, not 
counted, formed a pavement of pus when spread on a microscopic 
slide. In stains for bacteria no organisms of any sort were dis- 
coverable. Cultures of the spinal fluid, however, yielded B. 
typhosus alone. This organism gave the typical cultural reactions 
of the typhoid bacillus and was agglutinated by a dilution of 1 to 
3200 of the serum of a rabbit immunized with the laboratory’s 
strain of B. typhosus. In making the cultures, varying amounts of 
the spinal fluid, were placed in several tubes of bile-broth and agar. 
Growth of the bacillus, however, occurred only in one tube. This, 
together, with the fact that no bacteria could be found in stained 
smears of the fluid, clearly indicates that very few bacilli were 
present, and suggests the manner in which the cause of an obscure 
case of meningitis might be overlooked. 

Postmortem Examination. (No. 4410. Dr. R. Major. Julv 23, 
1915.) 

Summary of the Protocol. The subject was a large-framed, well- 
nourished negress, with slightly jaundiced conjunctive. Both 
pleural cavities were obliterated by dense fibrous adhesions. The 
lungs were extensively consolidated with areas of bronchopneumonia. 

Intestine. The mucosa of the ileum near the ileocecal valve 
showed several round, raised, buttonhole-like ulcers, with necrotic 
material on their surfaces. The lymph follicles of the ileum and 
cecum were enlarged, and the mesenteric lymph nodes were large 
and soft. 

Spleen. The spleen weighed 230 grams and showed the charac- 
teristic “acute splenic tumor” of infection. The liver weighed 
1S70 grams. The section of this organ showed extensive fatty 
change and areas of central necrosis. In the other organs, except 
the central nervous system, there were no significant abnormalities. 

Brain. The meninges on tire surface of the brain disclosed a 
considerable accumulation of yellowish-white creamy exudate. 
The greatest amount of this exudate was at the base of the brain, 
but along with the engorged bloodvessels, it continued upward over 
the convexity, fading out at the upper margins of the temporal 
lobes. The microscopic picture of this meningeal lesion corre- 
sponded with that described by MacCallum. In the arachnoid 
spaces and around the bloodvessels there were dense accumulations 
of polymorphonuclear cells. Near the pial vessels, penetrating 
the cortex, were a few large mononuclear cells, with inclusions 
in their cytoplasm, evidently the endothelial phagocytes described 
by MacCallum. The exudative process, however, did not affect 
the cortical substance of the brain. No bacteria were seen in this 
exudate. 
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Summary. This report describes a case of purulent cerebro- 
spinal meningitis due to B. typhosus, occurring in the fourth week 
of a typical case of typhoid fever. The outcome, as in similar 
cases, was lethal within a few days after the onset of the meningitis. 

Statistics of the medical clinic of the Johns Hopkins Hospital 
show that out of 2768 cases of tj'phoid fever there have been 5 
cases of typhoid meningitis. Seventeen case reports of this rela- 
tively rare phase of typhoid infection are summarized from the 
literature on the subject. These, together with the 15 cases col- 
lected by Cole, and with the case reported herein make a total of 33 
proved accounts of the condition in the statistics of typhoid fever. 

From these articles are collected comparative data on the spinal 
fluid in meningism, serous meningitis, and purulent meningitis. 

Several cases of so-called “primary typhoid meningitis” are 
emphasized here, since lacking intestinal lesions, the mode of infec- 
tion is obscure. 
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VISCERAL FINDINGS IN ONE HUNDRED SYPHILITICS. 

By Tasker Howard, 

BROOKLYN, N. Y. 

Within the past few years our appreciation of the scope of 
syphilis as an etiological factor in visceral disease has been vastly 
widened. The routine application of the Wassermann reaction in 
the medical wards began immediately to direct our attention to 
the probability that this disease was responsible for many of the 
serious conditions in which it had previously been but vaguely 
suspected. The pathologists soon confirmed our suspicions by 
demonstrating the Treponema pallida in many of the suspected 
tissues and in some of the unsuspected. Coincidently they modi- 
fied somewhat our ideas of the cellular pathology of the disease, 
or at least proved the syphilitic basis of certain pictures that had 
been considered of uncertain origin, as in the early myocardial 
changes of syphilis. Thus it has come about that syphilitic carditis, 
aortitis, pneumonitis, hepatitis, and so on have come to be compar- 
atively common diagnoses in our medical wards. 

These diagnoses are usually made, however, on very sick patients 
for whom far less can be accomplished than if the diagnosis had 
been made earlier. The source of supply of these patients seems 
to have received less study than the importance of the subject 
warrants, and the observations recorded here Avere made as a 
contribution to this phase of the subject. The syphilis clinics 
seemed to offer the best field for such a study, as the patients 
applying for trcatcment at these clinics usually do so because 
they know or suspect that they haA'e syphilis, and not because of 
any suspicion that they ha\ r c any A T isceral disease. This applies 
particularly to the early cases. The material in the syphilis wards 
at the Kings County Hospital and in the genito-urinary depart- 
ment of the Polhcmus Memorial Clinic (Long Island College 
Hospital Dispensary) A\-as kindly put at the disposal of the writer 
by the respective surgeons in charge, Dr. Winfield, Dr. Potter, and 
Dr. Fraser. I am much indebted to them and their stalls for 
many courtesies. 

After some time spent in culling out interesting A'isceral lesions 
from this material it was decided to record also the negative find- 
ings. The work done was therefore discarded and the present 
series of 100 cases represents an unselected serial group in order 
that the frequency of the various findings might be indicated. 

Of the 100 patients 22 were in the hospital, AA-hcre it might be 
supposed that the more serious cases would be found; but as most 
of them merely came in for salvarsan they Avere not necessarily 
any Averse than the 7S dispensary patients. 
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Classification. In order to compare the earlier with the 
later visceral manifestations the cases studied consisted in 50 in 
the secondary stage of syphilis and 50 later cases. Such a dis- 
tinction is admittedly more or less artificial, but is nevertheless 
of some value in this connection. Patients were classified as in 
the secondary stage if they presented what are generally accepted 
as typical secondary external lesions or if they had been infected 
less than a year. As a matter of fact most of them were first 
seen as early untreated or almost untreated cases, and most of 
them were seen a number of times whether or not they presented 
pathological findings on the first examination. Patients were 
classified as in the tertiary stage if they presented no secondary 
lesions and had been infected for more than one year. The few 
mixed types encountered were classified as in the secondary stage. 
Patients in the tertiary stage were observed a number of times, 
so far as was possible, if they presented evidence of visceral disease. 
Otherwise they were not. 

Eyes . — The pupils were unequal in 3 of the 50 secondary cases 
and in 7 of the tertiary cases. The Argyl e-Robertson pupil was 
seen in no secondary case, but was found in 2 of the tertiary cases. 
They were both found to be suffering from tabes dorsalis. 
Exophthalmos was found in 2 early and 1 late case. AU 3 were 
suffering from hyperthyroidism. 

Thyroid Gland. Sixteen of the early and 14 of the late cases 
had thyroid glands which were visible and palpable. It should be 
stated that but two women were included in the entire series. 
The thyroid enlargement was well marked in 2 secondary and 1 
tertiary case. It is very difficult to tell when a slight enlargement 
of the thyroid gland is pathological. I am quite read}'' to admit 
that the mere fact of its being visible and palpable is not proof 
that it is diseased, but the large proportion shown by the above 
figures leads one to suspect that syphilis had something to do with 
it. One would expect to find a larger proportion of enlarged 
thyroids among the earlier active than among the later ones. It 
can only be stated that the clinical impression gained was to the 
effect that the thyroids were more noticeably enlarged in the 
secondary cases. Measurements were not taken. 

Hyperthyroidism was definitely established in 3 early and 3 late 
cases. In one of these the disease preceded the syphilis, but was 
augmented by it, and improved under antisyphilitic treatment. 
Of the 6 cases, 5 presented thyroid enlargement, 3 exophthalmos, 

6 tachycardia, 6 fine tremor, 3 nervousness, 3 throbbing arteries; 
in 3 loss of weight was noticed. In a number of other patients 
the condition was suspected from the presence of various combi- 
nations of these symptoms, but was not considered definite enough 
to be included in such a statistical study. In 4 of the 6 patients 
the symptoms of hyperthyroidism were ameliorated by anti- 
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syphilitic treatment, the other 2 patients being lost sight of. 
The size of the thyroid was reduced in 2, the exophthalmos 
improved in 1 (with disappearance of v. Grafe’s sign), tachycardia 
in 4, throbbing vessels in 3, tremor in 1. Of the improved cases 2 
were early and 2 were late. The writer has reported the case of a 
syphilitic woman with Graves’s disease associated with transient 
hemolytic jaundice in which the four cardinal symptoms practic- 
ally disappeared under antisyphilitic treatment. 1 Similar cures of 
syphilitic exophthalmic goitre have been recorded by Clark 2 and 
by Lewis. 3 

Lxings. No instance of syphilis of the lungs was recognized. 
Among the 50 early cases there were 5 who presented more or less 
definite evidence of pulmonary tuberculosis involving the apices. 
The stage of the syphilitic disease precluded a diagnosis of syphilitic 
pneumonitis. Considering the prevalence of phthisis it is not 
surprising that 5 out of 50 individuals suffering from an active 
debilitating infection, such as syphilis, should show signs of tuber- 
culosis. That it was not found once among the tertiary cases 
suggests that those who had suffered from such a double infec- 
tion had either succumbed earlier, or having passed the active 
stage of the syphilitic infection had overcome the other. Of the 
early cases seen none was of an advanced type, and none was 
watched long enough to determine whether the progress of the 
tuberculosis was unusually rapid. Among the tertiary cases there 
was one in whom there was definite dulness in the right back over 
the root of the lung, but lacking corroborative signs and symp- 
toms a diagnosis of syphilis of the lung was not justified. There 
were 2 cases of emphysema in the older group. 

Heart. It has been shown by Warthin 4 that the heart is a site 
of early predilection for invasion by the Treponema pallidum, 
and it is therefore not surprising there should be found consider- 
able clinical evidence of cardiac involvement among the early as 
well as among the late cases. This subject has been emphasized 
in this country particularly by Brooks. 4 The most extensive 
statistical study is that of Grassmann, 6 who analyzed a series of 
2SS patients with secondary syphilis from the cardiac stand-point. 

Subjective Symptoms. Pain. Of the secondary series there 
were 5 who complained of pain in the region of the heart or under 
the sternum. All 5 presented definite physical signs of abnormal 
cardiac conditions, which is in full agreement with Grassmann’s 
observations on this point, the earlier observers having main- 
tained that such symptoms were of purely functional origin. 


* Mod. Tun***, Pwmlx* * r, 10 15. 

* Jour. Am. Me*!. Awi., Uii, 1160. * Ibid.* 1st, 1630. 

4 Am. Jot'll. Mrt>. Sc’.. Mn>\ 1014. 

► M»vi. Hcrord, Icbnnry 21. 1012; Now York. State Jour. Mod., Juno, 1013; Inter* 
Mato Mrs!. Jour., vnl. xx, No. 6; Am. Jock. Mrn, Sr., rxhi. 513. 

* Oout*eh. Arch. Min. Med., 155 and Ixix, 5S. 
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Cardiac pain was present in 4 of the late cases, and in these also 
abnormal physical signs were present. 

Palpitation. Eight of the early cases suffered from palpitation 
of the heart; 6 of these showed corresponding physical anomalies. 
The 3 who failed to show them were not suffering from the symp- 
tom at the time when they were examined but had previously 
complained of it, and had been under treatment for some months 
since that time. One third-stage patient who was suffering from 
hyperthyroidism complained of palpitation. 

Dyspnea. Three early cases suffered from abnormal dyspnea 
on exertion. It was not a very marked feature in any of the cases 
in this series. However, the writer has seen three months after 
infection a severe myocardial breakdown, with marked dyspnea 
and edema. In this instance a recent debauche, to which the 
patient was unaccustomed, had acted as a contributory factor, 
but was obviously not the sole cause of the disturbance. His 
improvement after salvarsan was in striking contrast to his previous 
progress. Brooks 7 has reported similar myocardial failures in 
secondary syphilis. One late case, with broken compensation, 
suffered from dyspnea. 

Edema was not seen except in the case last mentioned: 

Physical Signs. Arrhythmia. The arrhythmia noted so fre- 
quently by most of the older writers in early syphilis was undoubt- 
edly of the nervous type — the sinus arrhythmia. Of course, this 
bears no relation to cardiac integrity and is merely evidence of a 
hypersensitive nervous system. In this connection it is of some 
interest. Fifteen of the 50 early cases studied presented well- 
marked sinus arrhythmia as contrasted with the 2 of the 50 later 
cases who showed it. The inference is clear. 

Extrasystoles, denoting a definite cardiac affection, were found 
but three times in the secondary series and once in the tertiary. 
It seems quite likely that many more examples would have been 
found if the time devoted to the examination of the pulse had been 
extended. 

Auricular fibrillation was found in one late case. 

Cardiac Enlargement. In studying the outlines of the heart, 
percussion findings were never accepted unless corroborated by 
palpation. A heart was not considered enlarged unless the apical 
impulse was definitely displaced. Enlarged hearts were found in 
18 of the early cases and in 11 of the late cases. 

Mitral Regurgitation. Mitral regurgitation, the presence of 
which could be recognized by its three cardinal symptoms, viz., 
apical displacement, typical murmur, and accentuated pulmonic 
second sound, was found in 8 early cases. Of the S, 4 gave evi- 
dence of conditions other than syphilis which might account for 


7 Loc. cit. 
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it; 1 tertiary case had a leaking mitral. It is not presumed that in 
any instance there was present a syphilitic mitral endocarditis. The 
leaks were in all probability due to cardiac dilatation. 

A systolic murmur at the apex, without other signs of regurgita- 
tion, was found in 11 early and 5 late cases. 

A systolic murmur at the base was found in 11 early and 6 late 
cases. Aside from aortitis this murmur has about the same sig- 
nificance as the last mentioned. 

A reduplication of the second sound, most typically discernible 
at the apex, was found in 7 of the early cases and in no late 
ones. This sign is usually associated with other evidences of 
myocardial involvement and seems to be rather characteristic of 
the condition. 

Throbbing carotids were seen in 6 secondary and in no tertiary 
cases. The heart was described as overacting in 5 early and 1 
late case. 

Aortic regurgitation was conspicuous by its absence. Of course, 
syphilitic aortic regurgitation is a common condition, but its 
victims usually seek relief in some medical service. 

Aortitis, as signified by a rough systolic murmur transmitted 
from the’ aortic area to the neck and by a ringing aortic second, 
was found in 1 early and 4 late cases. The early case was a man, 
aged twenty-three years, who has been infected six months. There 
was a widened area of supracardiac dulness beside the signs 
mentioned above. There was a slight general arteriosclerosis, 
no cardiac hypertrophy, and a blood-pressure of 1 IS to 85. He 
suffered from dyspnea but had no pain. He had never been sick 
before. Longcope 8 speaks of syphilitic aortitis occurring six and 
seven months after infection. Aneurysm of the aorta was found 
at autopsy in one late case in the hospital series. It was situated 
low down behind the heart. 

Arteriosclerosis occurred in 4 early and 10 late cases. The 
early cases averaged twenty-seven years of age and the late cases 
thirty-eight years. It is impossible to hold syphilis responsible 
for all of these cases, but the figures are strikingly suggestive. 

Blood-pressure readings were made in 20 early and 20 late 
cases. The early cases averaged 131 systolic and S4 diastolic, while 
the late cases averaged 137 systolic and 87 diastolic. 

Summary of Heart Findings. Of the 50 syphilitic patients in 
the secondary stage, 24 (48 per cent.) gave definite evidence of 
cardiac pathology, not always of syphilitic origin, as has been seen. 
This does not include those presenting merely a sinus arrhythmia, 
an accidental murmur, an accentuated pulmonic second sound, or 
such inconclusive evidence of heart trouble, which probably accounts 
for the discrepancy observed in a comparison with Grassmann s 


* Arch. Int. Mill., .Tmm.-iry. 1013. 
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figures (77 per cent) ; 12 of the 50 late cases showed cardiac abnor- 
malities. Many of these, however, merely represented the hyper- 
trophy which accompanies an arteriosclerosis. 

Effect of Treatment. Of the 14 cases of secondary syphilis 
with definite cardiac involvement, which were watched long enough 
to determine the effect of specific treatment, 11 showed improve- 
ment and 3 did not. The improvement usually amounted to a 
disappearance of all signs and symptoms. Possibly the 3 intract- 
able cases would have shown improvement if watched over longer 
periods, although, of course, there are cases which fail to respond 
to all treatment. 

The patients with tertiary syphilis presenting evidence of cardiac 
involvement, who were discovered in this investigation, for the 
most part presented no cardiac symptoms. The commoner 
physical signs, such as hypertrophy due to arteriosclerosis, would 
naturally not be affected by treatment, and these were not followed. 
One patient of the tertiary group with cardiac insufficiency had 
found so much relief from previous courses of antisyphilitic treat- 
ment that he had returned to the hospital a number of times, 
applying to the syphilitic department for treatment. The patient 
with aneurysm of the aorta died of bronchopneumonia shortly 
after admission. Only one of the patients with aortitis complained 
of symptoms, in this case pain, which was much relieved by sal- 
varsan. Of the 4 patients in the tertiary stage who complained of 
cardiac pain, 2 were relieved by treatment and 2 were not. 

Salvarsan Reaction. A peculiar cardiac reaction was twice 
noticed after the administration of salvarsan in early cases. This 
consisted in an augmentation of the signs of cardiac involvement 
or their appearance, such as might represent a Herxheimer reac- 
tion, except for the fact that the disturbance lasted for from two 
to three weeks. There was evident dilatation in both cases. A 
repetition of the dose was not followed by a similar reaction. This 
phenomena has also been noted in patients not included in this series. 
If the dilatation were an arsenic reaction one would expect that the 
individual would show the same reaction to later doses of the drug. 
It seems more likely that it is a true Herxheimer reaction and 
that the heart takes longer to recover its normal condition than 
do other tissues. I believe it is important that the heart should 
be carefully watched after the administration of salvarsan, and 
any signs of dilatation of the heart should be considered indications 
for absolute rest as long as such signs persist. 

Kidneys. The kidneys were not investigated as thoroughly as 
they might have been. Of the secondary cases, urinalyses were 
made in 15 instances and albumin found in 2. One of these, an 
early case, was admitted to the hospital with an acute nephritis 
and typical secondary symptoms. He had received four intra- 
muscular injections of mercury. The relation of the syphilis to the 
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nephritis is problematical. Of the later cases the urine was studied 
in 8 and was negative in all. 

Suprarenals. One case of Addison’s disease of syphilitic origin 
was practically cured by antiluetic treatment, and has been 
reported by the writer and Dr. Schaffner. 9 

Digestive Disturbances. Digestive disturbances were of rare 
occurrence. But one of the secondary cases complained of any 
indigestion which had appeared since the infection, and that 
amounted merely to a tendency to constipation and flatulency. 
Of the tertiary cases 2 complained of slight indigestion and 1 of 
symptoms of gastric ulcer. This patient left before treatment 
could be properly instituted. Among the tertiary cases there 
were 3 with serious stomach symptoms, and these all proved to be 
the gastric crises of tabes. 

The Liver. In spite of the fact that the liver comes after the 
testicle and brain in frequency of involvement (according to 
Brooks 10 ), the clinical manifestations of hepatic involvement are 
by no means as frequent as are those of other organs. This Brooks 
ascribes to the large margin of safety which the liver possesses. 
It is said that jaundice occurs in 1 to 2 per cent, of secondary 
cases. 11 This is probably due to the invasion of the liver by the 
spirochetes, 12 although it is sometimes considered toxic in origin. 
Brooks has demonstrated obstruction of the biliary radicles through 
pressure from adjacent syphilitic periarteritis. In the present 
series 1 of the 50 secondary cases presented slight jaundice with an 
enlarged and tender liver, and in 2 other patients the liver was 
palpable. Of the tertiary cases the liver in 1 was 2 inches below 
the costal margin when first seen and had disappeared after two 
months’ treatment. In 2 others of this series the liver was 
palpable, 1 having a ptosed liver and 1 cardiac disease with broken 
compensation. 

Spleen. In only 2 cases of secondary syphilis was there demon- 
strable enlargement of the spleen, and 1 of these gave a history 
of malaria. These findings are radically different from those of 
‘Wile and Elliott, 13 who noted enlarged spleens in 36 per cent, of 
their cases. Other authors whom they quote give figures varying 
from about 2 per cent, to 10 per cent. The writer has found 
enlarged spleens in several cases of secondary syphilis not included 
in this scries, but in nothing like the proportion noted by Wile 
and Elliott. In the tertiary group an enlarged spleen was found 
in one patient who gave a history of malaria. 


• New York Med. Jour., May 27, 1910. 

15 Ibid., June 27, 1914. 

11 Editorial, Jour. Am. Med. Awn., Ixi, 10113. 
u Hrooks: Loo. rit. 

1! Am. Jocit. Mnn. Sc., cl, 512. 



HOWARD: VISCERAL FINDINGS IN SYPHILITICS 71 

Nervous System. In the early cases some degree of mental 
perturbation and nervous hypersusceptibility was, of course, the 
rule. This was demonstrated physically by the frequency of 
nervous cardiac arrhythmias (30 per cent.). No case of definite 
syphilitic involvement of the nervous system was found. 

In the tertiary group there was 1 case of transverse myelitis 
which occurred one year after infection (hospital case) and 3 cases 
of tabes, beside a palatal palsy of peripheral origin and a hemi- 
plegia in a man, aged thirty-one years, coming on three years after 
infection. 

Joints. The frequency of the occurrence of syphilitic arthro- 
pathies has been recently emphasized by Higgins. 14 In the pre- 
sent series 1 patient in the secondary group gave a history of 
pain and swelling of the fingers and knees at the same time that 
he was suffering from sore throat and mucous patches. All of the 
symptoms had disappeared during the four weeks of antisyphilitic 
treatment he had received at the dispensary before he was seen by 
the writer. 

Conclusions. Visceral syphilis is at least as common and much 
more serious than cutaneous syphilis, which has in times past been 
given the greater amount of attention. The manifestations of 
visceral syphilis are detectable in the early stages of the disease 
in a large proportion of cases. Such manifestations are about 
as readily controlled by proper treatment as are the visible signs 
of the disease. It is important, however, in view of the extreme 
seriousness of the later stages of visceral syphilis, that the treat- 
ment be pushed energetically from the start in order to eradicate 
the disease while it is possible and before irremediable damage 
has been done. Furthermore, it is important that every patient 
with syphilis be carefully watched for signs of such visceral 
involvement as should indicate treatment beside the ordinary 
antisyphilitic measures. For example a dilatating heart in early 
syphilis indicates rest just as clearly as though it were due to 
rheumatic carditis, and the neglect of this precaution may leave 
the patient with a weak heart even though he be lucky enough 
to be cured of his syphilis. 

Cardiac dilatation of several weeks’ duration sometimes occurs 
after the administration of salvarsan. 

To sum up, our medical wards will be deprived of their present 
generous supply of syphilitic wrecks only when every syphilitic 
patient is treated early, thoroughly, persistently, and with pains- 
taking consideration of his individual requirements. 


“Am. Jouk. Med. Sc., cl, 733. 
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PULSATING SPLEEN IN MITRAL AND TRICUSPID DISEASES . 1 

By Morris Manges, M.D., 

PROFESSOR OP CLINICAL MEDICINE, UNIVERSITY AND BELLEVUE HOSPITAL MEDICAL 
COLLEGE; VISITING PHYSICIAN, MOUNT SINAI HOSPITAL, NEW YORK. 

S. S., aged sixteen years, entered Mt. Sinai Hospital in November, 
1910. She had been in the hospital one and a half years before on 
account of chronic endocarditis, and double mitral disease with 
auricular fibrillation, which was rheumatic in origin. 

At that time it was noted that the liver was tender and pulsating, 
and that the spleen was also large and tender. She left the hospital 
much improved; but one month later the old symptoms came back, 
and since then there had been more or less loss of compensation, on 
account of which she reentered the hospital. 

The physical status was that of advanced double mitral lesions, 
with tricuspid regurgitation and a moderate dilatation of both 
ventricles. There was also a short localized diastolic murmur over 
the third space to the left of the sternum. An effusion in the right 
chest reached the angle of the scapula. The liver extended to the 
umbilicus; it was hard, nodular, tender, and pulsating. The spleen 
was also enlarged upward and downward, and almost extended to the 
umbilicus. It was hard and nodular; at the tip there was a large, 
firm nodule. The spleen reached almost as far as the liver, but it did 
not touch it, as a distinct space was felt between the two organs. No 
note was made of pulsation of the spleen at the time of admission. 

The radial pulse was small, rapid, and irregular. The veins in the 
neck pulsated forcibly. The polygraph showed auricular fibrillation. 
Systolic blood-pressure was 110 to 115. 

The blood count showed 0,700,000 to S, 000, 000 red blood cells; 
9000 to 13,000 white blood cells; 90 per cent, polynuclears; hemo- 
globin S4 per cent. The urine showed a heavy trace of albumin and 
many granular casts. 

The peculiar feel of the liver and spleen led me to suspect syphilis, 
although no history of it could be obtained. The Wassermann 
reaction was strongly positive. 

It was not until the patient had been in the hospital two weeks 
that the pulsation was observed in the spleen for the first time. 
It was probably present at the time of her admission, but it was 
not observed. It persisted throughout her stay in the hospital. 
It was a distinct expansible pulsation, which was best observed on 
bimanual palpation, its time usually preceding that of the liver, 
lmt sometimes it seemed to coincide with it. 

'fhe course of the disease was that of any ordinary advanced 


1 Ili-ul nt the movtind <>f the American Climatnlojiical ami Clinical AMnriation, 
Wr.-hitiRton, May 10, lt>lG. 
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endocarditis, with an occasional infarct. She was in the hospital 
for a long time, and she left much improved, although when she 
left the fibrillation of the auricle and the pulsation of the liver 
and spleen were still present. Although efforts were made to 
trace her,' she was never heard from again. This report has been 
delayed in the hope of observing the case again and also in the 
expectation of observing additional cases of pulsating spleen. 
However, in spite of systematic routine palpation of every enlarged 
spleen during the past six years I have been unable to find any 
additional cases. 

It is to this feature of this case to which I would call attention, 
since this is a symptom of very rare occurrence. It was first 
described by Tulpius 2 in 1652. Gerhardt, 3 in 1882, reported a case 
in a man who had an old aortic regurgitation, and who also had 
malarial fever. Later on, Gerhardt 4 was also able to report two 
additional cases of aortic regurgitation, in both of which pericarditis 
with fever developed during their stay in the hospital. In both of 
these patients he discovered pulsation of the spleen dining the febrile 
stage of the disease. He also noted that the increase in the size of 
the spleen was much greater than was usually observed under such 
conditions. 

Prior 5 reported two cases. The first case was that of a well- 
compensated aortic regurgitation in which typhoid fever was con- 
tracted. The spleen only pulsated during the course of the fever. 
The second case was one of hypertrophy of the left ventricle, which 
was the result of overexertion in a workman, aged thirty-seven 
years. Pulsation of the spleen occurred during the course of an 
attack of croupous pneumonia, 

Drasche® reported a case of pulsating splenic tumor in a female, 
aged seventeen years, with an advanced aortic regurgitation which 
had appeared during the febrile stage of an attack of croupous 
pneumonia. The enlarged pulsating spleen disappeared as soon as 
the fever was gone. 

To these cases which have been collected by Litten 7 1 have been 
able to add two additional cases, both observed by Gerhardt; 8 
both of these men had aortic regurgitation and developed the 
pulsation of the spleen during attacks of lead colic; in both patients 
the pulsation disappeared as soon as the attack of lead colic was 
over. Fever was present in one patient and was absent in the 
other. In the former the liver also pulsated. No reference was 
made to the liver in the latter case. 

s Quoted by Litten: Loc. cit. (7). 

3 Ztschr. f. klin. Med., 1882, Band iv, 449. 

4 Chari t6 Annalen, 1887, Band xxii, 229. 

6 Munchen. med. Wchnschr., 1SS7, Band xxxiv, CG9. 

6 Wiener med. Blatter, 1888, Band xi, 1. 

7 Nothnagcl’s Spec. Pathol, u. Tlierap., 1S9S, Band viii, Theil 2, p. 75. 

8 Centralbl. f. klin. Med., 1SS8, Band ix, 1. 
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With the exception of the historic case of Tulpius, which he 
observed in 1G52, all of these cases were observed within the period 
from 1SS2 to 1SSS. I have been unable to find any cases after 
this date; a striking commentary on how the careful clinical ex- 
aminations have been lost since the laboratory has played such a 
preponderating role in the making of diagnoses. 

In all of these cases the splenic pulsation was arterial and was 
synchronous with the cardiac systole and increased and diminished 
with the vigor of the cardiac action. Prior’s 2 cases showed this 
very strikingly; in the pneumonia patient the pulsation seemed very 
much less during the period of cardiac weakness; and it also almost 
disappeared as soon as the spleen decreased in size when the fever 
was gone. In the 2 cases of lead colic it was only present during 
the period of very high blood-pressure associated with the colic. 

According to Gerhardt and Litten three factors are needed: an 
enlarged spleen, chronic cardiac disease, and an acute febrile disease. 
The chronic cardiac disease always represented a marked hyper- 
trophy of the left ventricle, usually with aortic regurgitation; only 
once was there idiopathic hypertrophy of the left ventricle. The 
fevers included pneumonia, malaria, and typhoid fever. Litten 
explains the phenomenon as being the result of the fever increasing 
the vascularity of the spleen and relaxing its tissue. As a result, 
the pulsation of the arteries is transmitted more readily and dis- 
tinctly through the organ. This explanation does not hold in the 
2 cases of lead colic. Here Gerhardt assumes that a high blood- 
pressure associated with the lead colic makes the pulsation in the 
splenic vessels more forcible. 

The present case differs from those thus far reported. There was 
no evidence of aortic regurgitation, unless the short diastolic murmur 
in the third left space might be accepted as evidence of aortic 
regurgitation, of which, however, there was no other symptom, and 
there was no Corrigan pulse or double tone in the vessels; the 
tracings showed no sign of it; the hypertrophy of the left ventricle 
could easily be explained by the mitral lesion. 

IIow can it be explained? Surely not according to Gerhardt and 
Litten, for most of the conditions postulated by them are absent; 
there was neither fever nor acute infectious disease, and there was no 
aortic regurgitation. There was an hypertrophy of the left ventricle 
and there was an enlarged spleen. The hypertrophy of the left 
ventricle was mitral in origin; the splenic enlargement was partly 
due to the cardiac disease and partly to the syphilis. There was no 
evidence of aneurysm or any pulsating vascular tumor. 

The question at once arises whether the pulsation may not have 
been transmitted from the heart, liver, or aorta. This may be 
dismissed because the pulsation was distinctly expansile and inde- 
pendent of any of the other visctis. This could readily be demon- 
strated on bimanual examination. There were no pulsating tumors 
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or cysts of the spleen, and the pulsation must have originated in the 
splenic vessels. This was well illustrated by a series of tracings 
which was made by Dr. Alfred E. Cohn. The tracings include the 
time relations of the spleen to the liver, cardiac apex, and radial 
and femoral arteries. These tracings were studied by Dr. Cohn 
and Dr. B. S. Oppenheimer. It is not an easy task to draw con- 



Fig. 1. — Tracings of heart and liver. 
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Fig. 2. — Tracings of heart and spleen. 
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elusions from them, as unfortunately no jugular or abdominal aorta 
tracings were made. Dr. Cohn was inclined to regard the splenic 
pulsations as arterial. The pulsations in the liver he considers to 
be of the ordinary ventricular type. Dr. Oppenheimer, after a very 
careful study of the tracings, is unable to reach any positive con- 
clusions concerning the nature of the splenic tracings. He agrees 
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with Dr. Cohn in considering the liver pulsations to be ventricular. 
Wien two observers who have had such a large experience in inter- 
preting tracings are unable to agree, I believe it will be wisest to 
simply state the findings and to leave their exact determination to 
the future, when possibly more cases will have been observed. The 
following are the time relations: 

1. The cardiohepatic time is 0.022 second (Fig. 1). 

2. The cardiosplenic time is 0.09 or 0.1 second (Fig. 2). 

3. The cardiofemoral time is 0.1 second (Fig. 3). 

These figures would indicate that the splenic pulsations are arterial, 
as the time relation of the femoral artery agrees so closely with that 
of the spleen. The dynamic conditions which exist in this case, 
however, do not warrant this assumption, as this conclusion would 
predicate the existence of an aortic regurgitation, of which there are 
almost no evidences. The only possible warrant for it is the short 
diastolic murmur in the third left space. This is not enough for a 
diagnosis of aortic regurgitation, all the evidence of which was 
absolutely lacking, although it was carefully sought for during the 
long period she was under observation. But even if we did assume 
it to be present, all the other postulates of Gerhardt and Litten are 
absent. To assume that the pulsation in the spleen is arterial and 
that that in the liver is venous is an improbable assumption. The 
most plausible explanation is to attribute both pulsations in the liver 
and the spleen to the same source, i. c., venous, for this is the type 
usually seen in tricuspid regurgitation. This, too, is improbable, 
for it is inconceivable that the propagation of the pulsations in the 
liver which is so closely related to the inferior vena cava should also 
be propagated into the splenic vein, which is a branch of the portal 
vein. 

It is greatly to be regretted that I cannot offer any explanation of 
this unique case. Unfortunately, it is the only case of the kind 
which has ever been reported, and it was observed six years ago, 
when the new cardiographic methods were still in their infancy. 


THE RATE OF EXCRETION OF THE THREE NITROGENOUS 
WASTE PRODUCTS, URIC ACID, UREA AND CREATININ 
IN NEPHRITIS, AS SHOWN BY COMPARATIVE STUDIES 
OF THE BLOOD AND URINE. 

Br C. Iv. Watanaiie, M.D., 

NEW YORK. 

(From tlif' Ealioratory of Pathological Chemistry. New York Po-t-Graduate Medical 

School mid Hospital.) 

The accumulation of the end products of protein metabolism in 
conditions of renal insufficiency is now a well-established fact. 
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Recent work in this laboratory 1 has shown that as the permeability 
of the kidney is lowered, this becomes evident: (1) by a retention of 
uric acid, (2) by that of urea, and (3) by that of creatinin, indicating 
that creatinin is the most readily eliminated of these three nitrogenous 
waste products and uric acid the most difficulty eliminated, with 
urea standing in an intermediate position. To obtain more definite 
information on this point, it has been thought worth while to com- 
pare the concentration of these waste products in the blood with their 
elimination in the urine. The blood and urine have, accordingly, 
been studied in a number of miscellaneous cases of nephritis, and 
likewise, for comparison, in a few individuals free from kidnei 
disease. 

A comparatively large amount of work has been done in which 
simultaneous determination of blood and urine urea have been made, 
but no work of a similar nature has been carried out with uric acid 
and creatinin. Considerable interest was aroused in the mechanism 
of the excretion of urea, following the work of Ambard and Weill 2 
upon the relationship between the blood urea and the rate of urea 
excretion. In this country McLean and Selling, 3 McLean, 4 * and 
Addis and Watanabe 6 have reported a large number of observations 
dealing with this subject. 

Methods Employed. The technic employed in the collection of 
specimens was almost identical with that of McLean. 6 After seven- 
teen hours’ starving, about 200 c.c. of water was given, and one and 
one-half hours later the collection of urine was started and a seventy- 
two-minute specimen collected. In patients in whom an incomplete 
urination was anticipated, the bladder was emptied with a catheter 
at the beginning and at the end of the period. In the middle of the 
period of urine collection, 20 c.c. or over of blood were taken. 

For the estimation of the urea of both blood and urine, Van Slyke 
and Cullen’s 7 modification of Marshall’s method was employed. 
The Folin and Denis-Benedict 8 method for uric acid in the blood was 
carried out as described by Myers and Fine, 9 while for the urine the 
exact technic given by Benedict and Hitchcock 10 was followed. 
Folin’s methods were used for the creatinin of both blood 11 and 
urine. 12 

1 Myers, V. C., Fine, M. S., and Lough, W. G.: The Significance of the Uric Acid, 
Urea and Creatinin of the Blood in Nephritis, Arch. Int. Med., 1910, xvii, 570. 

2 Jour, physiol, ct path, gen., 1912, xiv, 753. 

3 Jour. Biol. Chem., 1914, xix, 31. 

« Jour. Exper. Med., 1915, xxii, 212 and 366; Jour. Am. Med. Assn., 1910, lxvi, 

415. 

6 Jour. Biol. Chem., 1916, xxiv, 203; 1916, xxvii, 249. 

6 Loc. cit. 

7 Jour. Biol. Chem., 1914, xix, 211. 

* Ibid., 1915, xx, 619. 

s Loc. cit. 

11 Folin, O.: Jour. Biol. Chem., 1914, xvii, 475. 

12 Folin, O.: Am. Jour. Physiol. 1915, xiii, 4S. 


10 Loc. cit 



Table I. — Comparative Data on the Bi.ood and Uiiine in 25 Cases. 
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SO WATANABE: EXCRETION OP WASTE PRODUCTS IN NEPHRITIS 


Ambard and Weill, 13 McLean and Selling, 14 and McLean 15 have 
endeavored to show that there is a constant relationship between 
the urea of the blood and urine when simultaneously determined 
under certain uniform time conditions. They have worked out 
formulae for the relationship of the blood urea to the urine urea, and 
state that the resultant of these formulie, i. e., the combined formula 
(Ambard and Weill) and the index of urea excretion (McLean), is 
relatively constant for normal individuals, but that deviations exist 
in proportion to the renal insufficiency. These conclusions are not in 
entire harmony with our own observations, as will be pointed out at 
another time. 

In the present paper we wish to discuss the comparative relation- 
ship of the urea, uric acid, and creatinin of both blood and urine. 
Fifty-five observations are recorded in 25 cases in which such deter- 
minations were simultaneously carried out, the urine specimens being 
collected for seventy-two minutes (one-twentieth of the twenty-four 
hours, as in McLean’s experiments). There was some evidence of 
nephritis in the first 19 cases of this series, the order of arrangement 
being according to the descending magnitude of the blood urea. The 
remaining G cases were not regarded as cases of nephritis, and are 
included for purposes of comparison. 

From an inspection of the blood analyses in Table I, it will be 
noted that there was marked nitrogen retention in the first 4 cases, 
2 of the cases being diagnosed as chronic interstitial nephritis and 
2 as acute parenchymatous .nephritis. Case 5, suffering from chronic 
endocarditis, showed a blood urea quite above the normal limits, 
while the blood ureas of Cases G to 12 were likewise rather above the 
figures usually encountered in hospital cases not suffering from an 
impairment in renal function. 


Tabu: II- — Avf.kagf. Composition of thi; Blood fou Gnours of Cases . 18 


Cases. 

Impairment of renal j 
Function. 

Uric acid. 

Urea. 

Creatinin. 

niR. to 100 c.c. of blood. 

1 to 4 

Severe 

7.5 

220 

7.7 

3 to 11 

Moderate 

G.O 

41 

2.0 

15 to 111 

Slight 

: 4.4 

24 

3.1 

20 to 23 

Very plight (?) 

3.7 

29 

2.1 


A general idea of the variations found in the nitrogenous waste 
products of the blood in the different cases may lie obtained from the 
average data given in Table II. It will be noted that for the average 

11 1/>c. cit. '• Hoc. cit. ” hoc. cit. 

11 Nonn.il Mood finding*: Uric arid 2 or 3 me-, urea 23 to 33 me., mid creatinin 
1 to 2.3 ins:, all calculated per 100 c.c. of blood. The above figure* for the nonn.il urea 
of the b! *,d refer primarily to ho-.pit.il patient* on a low protein diet. 
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data on Cases 1 to 4 the figures for all three waste products are high, 
although in comparison with the other cases this is especially marked 
for the urea and creatinin. In the second group of cases (5 to 14) 
it will be noted, on the other hand, that the retention is most marked 
in the case of the uric acid and least so in the case of the creatinin. 
The observations in these two groups of cases corroborate the find- 
ings of Myers, Fine and Lough. In the third group of cases (15 to 
19) the figure for urea is normal, but there is an appreciable retention 
of both uric acid and creatinin. According to the view we have 
held, this would not be surprising so far as the uric acid is concerned. 
It is worthy of note that we have frequently found that a slight 
retention of creatinin occurs in syphilis, certain heart conditions, 
and in some advanced cases of diabetes. The figures in the fourth 
group of cases (20 to 25) are perfectly normal, except for a slight 
retention of uric acid. 

A ratio has been worked out to show the relationship between 
these waste products in the blood and urine by dividing the milli- 
grams of the substance per 100 c.c. of blood by the milligrams 
excreted per hour. From these ratios (Table I) it is evident that 
uric acid is much less readily eliminated than either urea or creatinin. 
For the urea and creatinin there is comparatively little difference, 
although on the average creatinin seems to be slightly more readily 
eliminated. This harmonizes very well with the conclusions from 
the determinations in the blood alone. The solubility of uric acid, 
even as sodium or potassium urate, is very much less than that of the 
urea or creatinin, and this may be the important factor in the 
comparatively low permeability of the kidney for this substance. 

It is interesting to note in Case 1 that although uric acid was the 
least readily eliminated of the three waste products on the first 
examination, creatinin was the most poorly excreted just before 
death. In Case 4 it will further be observed that the urea was the 
most poorly eliminated. 

It is believed that a general idea of this topic can best be obtained 
by a summary table of average’ figures similar to that employed in 
the case of the blood analyses. Such data have been collectedin 
Table III. 


Table III. — Average Data on the Relationship of the Uric Acid, Urea 
and Creatinin of Blood and Urine. 


Cases. 

Relationship between the concentration of the nitrogenous 
waste products in the blood and the rate of their excretion. 
Mg. per 100 c.c. blood divided by mg. excreted per one hour. 

Index of urea 
excretion 
(McLean). 

Uric acid. 

Urea. 

Creatinin. i 

I to 4 

1.49 

1.190 


2.4 

5 to 14 

0.40 

0.0S8 


55. S 

15 to 19 

0.18 

0.050 


142.4 

20 to 25 

0.21 

0.054 


99.3 
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It will be noted that with the exception of the first group of cases 
(1 to 4) the uric acid was from three to four times less readily elimi- 
nated than the urea or creatinin. A comparison of the data in 
Groups 1, 2 and 4 would seem to substantiate the view that as the 
permeability of the kidney was lowered this was evident first by a 
retention of uric acid, later by that of urea and lastly by that of 
creatinin. 

Ambard and Weill 17 attempted to estimate the functional ability 
of the kidney in normal and pathological conditions by a study of 
the ratio between the urea of the blood and urine. They state that 
they found a relatively constant ratio in normal individuals, and 
conclude that a deviation from this normal shows a deficiency in the 
function of the kidney. McLean 13 modified the formula so that 
the normal of his so-called “index of urea excretion” would be 100. 
He believed that indices below SO showed some deficiency in the 
function of the kidney. The formula; that have been used to show 
this relationship are given below: 


Ambard’s First Formula: 

Gra. of urea per liter of blood 


70 


= K. 


\ Hourly rate of excretion X 24 X ~ 77 — x T 

' Ivg. of body wt. 

Atnbard’s Second Formula: 

Hourly rate of excretion X 24 X ^ — — r ~ ; X 

Ivg. of body wt. 


V Gm. of urea per liter of urine = Iv. 


Combined Formula: 


Gm. of urea per liter of blood 


/ Gm. of urea 

V/ 


"V I* 1- X Kg. of body wt. 
McLean's Index: 


TO 


y / Gm. of urea per liter of urine 
V ~ 25 


= K. 


Gm. of urea j>cr 21 hrs. X V Gin. of urea per liter of urine X S.9G 
Body wt- in kp. X (Gin. of urea per liter of blood) 


= 100 . 


From a large number of observations made on normal individuals 
using the first and second formulae of Milliard, Addis and Watanabe 19 
conclude that the rate of urea excretion in man varies under physio- 
logical conditions in a manner which cannot be explained by the 
concentrations of urea in the blood and urine. They observed that 
there was a tendency to an increased rate of urea excretion to exist 
with higher blood urea concentrations in certain conditions in 
normal individuals, and that in cases with a deficiency in kidney 
function, there was a lowered rate of urea excretion even in the 
presence of a higher blood concentration. The results of Addis and 
Watanabe are summarized in Table IV. 


!^>s. fit. 


'* ls>c. c:t. 


11 Lop. fit. 
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Table IV. — Variations Found by Addis and Watanabe 20 for the Relation 
BETWEEN THE UrEA OF THE BLOOD AND URINE IN NORMAL INDIVIDUALS. 



Ambard’s first 
formula. 21 

! Ambard’s second 1 
j formula. 22 

Combined 1 
formula. 23 

McLean’s 
j index. 23 

Lowest . 

0.0451 


0.0451 

23.2 

Highest 

0.1430 


0.1430 

355.0 

Average . j 

0.0762 


0.0762 

99.6 


The results obtained show such marked variations, both normally 
and pathologically, that it is believed that they are of comparatively 
little more value, either for diagnostic or prognostic purposes, than 
the blood urea alone. 21 

An inspection of the average data for the McLean index, given in 
Table III, shows that these average figures fit in very nicely with the 
other data. If we examine the observations as given in Table I 
more carefully, however, the actual practical value of the index will 
be found to be very small. Very low indices were found in Cases 
3 and S, but the blood creatinin was a far more reliable prognostic 
sign, and the same was true of Cases 7, 9, 10 and 11, with com- 
paratively low indices. 

Conclusions. From a comparative study of both blood and 
urine it is evident that uric acid is normally much less readily 
eliminated than either urea or creatinin. Although creatinin seems 
to be excreted slightly more readily than urea under normal con- 
ditions, there would appear to be comparatively little difference in 
the ability of the kidney to eliminate these two waste products. 

With a lowering in the activity of the kidney the uric acid is 
apparently the first to suffer, although in advanced stages of nephritis 
the ratio between the urea of the blood and urine may be even higher 
than the uric acid. In these severe cases, creatinin would quite 
uniformly seem to be the last to be markedly influenced. 

The combined formulre of Ambard and Weill or the index of urea 
excretion of McLean give little more information of diagnostic or 
prognostic value than the blood urea alone. Furthermore, . the 
limits of .variations thus obtained are normally so great that it is 
difficult to define them for pathological comparison. 

The author is indebted to Dr. Edward Quintard, director, and to 
Dr. A. F. Chace and other members of the medical department, for 
the opportunity to study the cases reported in this paper. He 
also wishes to express his appreciation to Prof. V. C. Myers, of 
this laboratory, for suggestions and aid in the preparation of the 
manuscript. 

20 Jour. Biol. Chem., 1916, xxiv, 203. , TTT 

si Data taken from Table I. " Data taken from Tabic III. 

23 Data recalculated from Tables I and II. _ 

24 This is in harmony with the more recent conclusions of Jonas L., and Austin, 
J. EL: Am. Jour. Med. Sc., 1916, clii, 560. 
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A CLINICAL STUDY OF CHLORIDE EXCRETORY FUNCTION. 

By C. C. Wolfertii, M.D., 

PHILADELPHIA. 

(From Iho William Popper Laboratory of Clinical Medicine and the Henrietta 
Heckscher Fellowship in Medical Research, School of Medicine, 
University of Pennsylvania.) « 


Introduction. Tlie purpose of this investigation has been to 
study the value, as a clinical test, of the method of measuring 
sodium chloride excretory function, recently introduced by McLean. 1 

McLean has modified the formula devised by Ambard and Weill 2 
to express the laws of excretion of sodium chloride in normal indi- 
viduals, so that, given the data of rate of excretion of urine, con- 
centration of chloride in the urine and the body weight of the subject, 
the concentration of chloride which would be found in the blood 
plasma could be calculated, provided the excretory function was 
normal. This modified formula is expressed as follows: 


NnCl per day V Gm. NnCl per liter 
4.23 X body weight in kilos. 

The figure 5.G2 refers to the normal threshold for chlorides, or 
concentration in the plasma at which excretion begins. Ambard 
and Weill found that excretion began when the concentration of 
chlorides in the blood plasma had risen above 5.62 per liter. The 
figure 4.23 is a constant introduced into the formula. 

The theoretical concentration of plasma chloride calculated from 
the formula may then be compared with the actual concentration 
found by analysis of the blood plasma. The supposed threshold of 
beginning excretion for any case under study may be calculated 
from the following formula: 


Plasma chloride = 5.62 + 


/Gm. 


Threshold = plasma chloride - ^/ Gm - NaC1 pcr day V Gm ~ ^Cl'pcr liter 

4.23 X body weight in kilos. 

McLean found in a large series of examinations in normal indi- 
viduals that the theoretical concentration corresponded fairly 
closely with the concentration actually found. He’ then applied 
the method to the study of pathological conditions 3 and found that 
relatively increased concentration of chlorides in the plasma occurs 
especially in certain forms of cardiac and renal disease; that edema 


1 Jour. Expor. Mctl., 1013, xxii, 234. 

• Scmaiise mtd.. 1912. xxxii, 217. 

1 McIaud, F. C-: Jour. Expcr. Mod., 1915, xxxii, 300. 
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is usually accompanied by a relatively increased concentration of 
chlorides in the plasma, also that chloride and urea functions may 
be quite independent of one another. 

The method of studying chloride excretory function hitherto 
most generally employed has been the test of the ability of the 
kidneys to excrete salt added to the diet. The patient is put upon 
a constant daily chloride intake until equilibrium between intake 
and excretion is established. Then on a certain day, 10 grams 
additional sodium chloride are given. If less than 85 per cent, of 
the added chloride is excreted within forty-eight hours it is inter- 
preted as a retention. 

Frothingham 4 studied 40 cases of chronic nephritis, comparing 
the test of ability of the kidney to excrete added salt with certain 
other diagnostic and prognostic tests of renal disease. Of the 40 
cases, but one showed no impairment of ability to excrete added 
salt, whereas 14 excreted phthalein in normal amount. Frothing- 
ham’s table shows that 9 of the cases with normal phthalein had very 
markedly impaired ability to excrete the added chlorides. Froth- 
ingham concluded that the added salt test is the best functional 
test for the detection of early chronic nephritis, but that it is of not 
much value in prognosis, since the ability to excrete added chloride 
may be greatly impaired relatively early in the course of the disease. 

O’Hare 5 has studied 15 cases of nephritis by McLean’s method 
of testing chloride excretory function and compared the results 
with those obtained by the Hedinger and Sclilayer two-hour renal 
test and test of ability to excrete added chloride. He concludes 
that the McLean test is more satisfactory than the others. 

Although the added salt test is undoubtedly of great value in the 
study of nephritis, it has many obvious disadvantages. The patient 
should be in a hospital, preferably under the care of a nurse trained 
specially to give metabolic diets. The test requires five or six days’ 
time to be carried out properly. During this time all the urine must 
be carefully saved. If, as not infrequently occurs in nephritic cases, 
the patient vomits after the administration of the added salt the 
test is lost. Thus its application must be limited almost entirely 
to the comparatively small proportion of cases that can be studied 
in hospitals. On the other hand the method of studying excretion 
of chloride devised by McLean is relatively easy to carry out. It 
is not dependent upon any diet. It requires but two analyses. It 
does not necessitate having the patient in a hospital subject to the 
expense and loss of time incident to the added salt test. There- 
fore, if by the McLean test equally satisfactory information as to 
renal adequacy for chloride excretion could be obtained, it would 
be well worth adopting as a clinical test. For this reason we have 
tried the method in a series of cases, which have received careful 

4 Aar. Jour. Med. Sc., 1915, cxlix, SOS. 

5 Arch. Int. MecL, 1916, xvii, 711. 
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clinical study and whose renal function has been tested by other 
methods. 

Methods. The technic of collecting specimens was carried out 
as recommended by McLean. The procedure was instituted usually 
three to four hours after the last meal. The patient was given 180 
c.c. of water to drink. Thirty minutes later a seventy-two minute 
collection of urine was begun. In the middle of this period, blood 
was withdrawn and immediately shaken with a few crystals of 
potassium oxalate to prevent clotting. If the patient was unable 
to void exactly at the end of the seventy-two minute period, the 
period during which the urine was collected was noted to the near- 
est minute. The urine was measured to the nearest cubic centi- 
meter. The blood was centrifuged for twenty minutes at high 
speed. The plasma was drawn off by pipette and analyzed for 
chloride content according to the method of McLean and Van 
Slyke. 6 The standard solutions were tested frequently to ensure 
their accuracy. Two c.c. portions of plasma were used. Nearly 
all the tests were made in duplicate. The urinary chlorides were 
determined by a modified Volhard method. 

During the course of the work my attention was called by Dr. J. 
Harold Austin to the variability in the carbon dioxide binding 
capacity of plasma when no precautions have been taken to prevent 
escape of carbon dioxide from the whole blood. Giirber, 7 Petry s 
and others have noted that if the carbon dioxide tension of the serum 
were increased the cells became richer in chloride. If carbon dioxide 
is permitted to escape from the whole blood the plasma becomes more 
alkaline, so that in the mechanism of reestablishing equilibrium of 
acids and bases between plasma and cells the chloride goes over from 
cells to plasma probably in the form of hydrochloride acid. Con- 
sequently when no attempt has been made to prevent the escape of 
carbon dioxide from the whole blood the chloride content of the 
plasma is found 0.200 to 0.500 grams per liter higher than when this 
loss of carbon dioxide has been prevented. The amount of migra- 
tion of chloride from cells to plasma is directly dependent upon the 
amount of escape of carbon dioxide from the whole blood. Thus 
while the method of taking blood, which was recommended by 
McLean, is permissible for clinical determination in which small 
variation in threshold is not to be regarded as of great significance, 
a source of error is excluded by preventing the escape of carbon 
dioxide from the whole blood. To prevent this escape of carbon 
dioxide, and consequently the variable amount of migration of 
chloride from colls to plasma, the method of withdrawing blood 
under alholcne, recommended by Van Slyke’ for determination of 


* Jour. Dio). Chem., 1013, xxl. 361. 

5 FitrumrUn d. pltys-incd. Ge-olLdi. zu Wurzburg, ISOj, 2S-37. 

* Hnfmd'U'r'e Dcitrare. 1002, iii, 200. 

’ Por-oml rominunir uion to Dr . J . II. Austin. 
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carbon dioxide combining power of the plasma, was used in the 
latter part of the work. Taking this precaution the normal plasma 
chloride threshold is found to be approximately 5.30 grams per 
liter instead of 5.62 grams per liter. 

I. Non-nephritic Group without Chloride Accumulation. In 
Table I is presented a group of 10 cases supposedly without neph- 
ritis or any circulatory disturbance in the kidneys. In this group 
the difference between the actual and theoretical concentration 
of plasma chloride has varied between — 0.18 and +0.12 grams per 
liter. McLean, in a series of seventy-two observations, found slightly 
greater variations. 


TABLE I. — NON-NEPHRITIC GROUP WITHOUT CHLORIDE ACCUMULATION. 


Case. 

Age. 

Sex. 

Diagnosis. 

Sodium chloride, grams per liter. 

Actual. 

Calculated. 

Difference 

Threshold. 

I 

40 

M. 

Angina pectoris 

5.87 1 

5 SS 

-0.01 

5 01 

II 

29 

M. 

Endothelioma of 
lymph nodes 

5.90 

5.90 

- 0.00 

5 50 

III ) 

25 

M. 

Traumatic epilepsy 

0.17 

0.20 

-0 09 

5 53 

IV 

23 

M. 

Luetic aortitis 

5.87 

5.83 

+0 04 

5 00 

V 

03 

M. 

Tumor of pons 

5.03" 

5 57" 

+0 00 

5 30" 

VI 

30 

M. 

Gastric neurosis 

5.97 

0.05 

-0 OS 

5 54 

VII 

20 

M. 

Streptococcic 

bacteremia 

5.81 

5.90 

-0.15 

5 47 

mi 

57 

M. 

Chronic myocardial 
disease; arterio- 
sclerosis 

5.81 

5.88 

-0.07 

5 55 

IX 

10 

F. 

Bronchial asthma 

5.5G 

5.72 . 

-0.18 

5.44 

x 

57 

M. 

Arteriosclerosis 

5.59" 

5.47 o 

+0.12 

5 42'° 


II. Non-nephritic Group with Chloride Accumulation. In 
Table II are included 8 cases which show elevated chloride thresh- 
old, although they were considered after careful study in the 
hospital to be non-nephritic. 

Cases XI and XII. — Entered the hospital with edema, due to 
cardiac decompensation. On admission both showed high thresh- 
old for chlorides. After the edema had subsided the threshold 
returned to normal. 

Case XIII. — The chloride studies were made in this case of luetic 
cirrhosis of the liver, during a period when the patient had marked 
ascites, bilateral hydrothorax, and edema of the legs. At that time 
the phthalein excretion was 20 per cent, in two hours. The urine 
contained a cloud of albumin. Later when the collections of fluid 
has disappeared the phthalein rose to 60 per cent.; the mine showed 
only a faint trace of albumin. The retention of chlorides was prob- 
ably due to circulatory disturbances in the kidneys. 

Case XIV. — Diagnosis: cardiac decompensation, secondary cir- 
rhosis of the liver. When the chloride study was made the patient’s 
abdomen was steadily filling with fluid. There was almost complete 
anuria. After withdrawal of most of the fluid a fair urinary excre- 
tion was established. Tests made at this time showed the chloride 
threshold very much lower. 

10 Blood taken under albolene. 
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Case XV. — This case apparently belongs to the type described by 
Christian 11 as having disturbed salt elimination, but not, strictly 
speaking, actual nephritis. This man gave a history of always 
having eaten large amounts of salt. To test his statement a twenty- 
four hour specimen of urine examined for sodium chloride content 
while he was on the ordinary ward diet showed 29 grams. The 
chloride threshold was markedly above the normal on two examina- 
tions. During this time he had slight edema. He was then placed 
on a fixed low chloride intake and weighed every day at exactly 
the same time. On the day 10 grams sodium chloride was added to 
the diet he weighed 1.5 kilos more than on the preceding day. On 
that day none of the added chloride was excreted. On the follow- 
ing day, however, 7.9 grams extra chloride was excreted. This 
man has continued under observation for five months on a somewhat 
limited salt intake. He has shown no further tendency to edema. 

Case XVI. — This case was diagnosed as probable early renal tuber- 
culosis. The urine never showed more than a trace of albumin. 
The phthalein excretion was 35 per cent, in two hours. Two c.c. 
indigo-carmine were injected intravenously and the ureteral orifices 
observed for evidence of excretion. At the end of eight minutes a 
faint blue stream was seen coming from the left ureter. The amount 
was not materially increased at the end of twenty minutes. No 
excretion was observed from the right ureter in twenty minutes. 
Therefore, whatever may have been the primary disease the case 
had actual renal inadequacy when these studies were made. The 
elevated tlircshold for chlorides may be considered as one of the 
expressions of this inadequacy. 

Case XVII. — The elevated chloride threshold in this case is 
difficult to explain. The urine examination, blood-pressure read- 
ings, phthalein tests, and blood urea analysis gave no evidences of 
nephritis. The patient was voiding only from 400 c.c. to GGO c.c. 
urine for several days before the first test of chloride excretory func- 
tion was made. lie was then given theocin, 0.2 gram three times a 
day for three days and the studies repeated. The plasma chloride, 
meanwhile, had dropped 0.5 milligram per cubic centimeter. How- 
ever, the chloride threshold was still elevated above the normal. 

Case XVIII. — This case also gave no evidences of renal inade- 
quacy. The diagnosis made was chronic myocardial disease with 
anginoid attacks. The statement was made by the patient’s 
physician that there had been edema of the legs before admission 
to the hospital. None, however, was observed during his stay in 
the ward. No material change in the threshold was observed after 
giving theocin, 0.2 gram, three times a day for three days or after 
tincture of digitalis, 0.G5 c.c., three times a day for five days. The 
only suggestive finding in this case was the fact, that the urinary 
concentration of chloride was always low. 


11 Chri'tisn. U. A.: Am. Jock. Mid. Sc., 1910, cli, G30. 
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TABLE II.— CASES PRESUMABLY NON-NEPHRITIC WITH CHLORIDE 

ACCUMULATION. 


Case 

Age. 

Sex. 

Date. 

Diagnosis. 

i 

i 

Edema. 

Sodium chloride, grams per liter 
of plasma. 

Actual. 

Calcu- 

lated. 



XI 

G3 

M. 

Oct. 

20 

Cardiac decompensa- 

+ 1 

0.25 

5 80 

+0 39 

0 01 




Nov. 

10 

tion 

0 

6 00 

5 92 

+0 08 

5 70 

XII 

30 

M. 

Nov. 

2 

Cardiac decompensa- 

+ 

0 09 

5 88 

+0 81 

0 43 





4 

tion 

+ 

0.09 

5 95 

+0 74 

0 30 





10 


0 

0 43 

0.29 

+0 14 

5 70 

XIII 

42 

M. 

Nov. 

21 

Luetic cirrhosis 

+ 

0.34 

5 84 

+0 50 

0 12 

XIV 

07 

F. 

Jan. 

7 

Cardiac decompensa- 

+ 

0 05 

5 08 

+0 97 

G 59 




Mar. 

24 

tion; secondary cir- 

+ 

0 31 

5 88 

+0 43 

6 05 

XV 

20 

M. 

Dee. 

20 

Bronchial asthma 


0.02 

0 19 

+0 43 

0 05 





23 



6.50 

5 99 

+0 51 

0 13 

XVI 

28 


Feb. 

22 

RennI tuberculosis!?) 

0 

6. 12 12 

5 03 12 

+0 49 

5 79 12 

XVII 

50 

El 

Nov. 

S 

Sciatica 

0 

0.81 

5 95 

+0 80 

0 48 





18 



0 31' 3 

5 84 

+0 47 

0 09 

XVIII 

03 

iSOi 

Nov. 

8 

Myocardial weakness 

+ 

0 37 

5 84 

-fO 53 

6 15 



HI 

i 

IS 



0 31 13 

5 77 

+0 54 

6.16 


III. Chloride Excretory Function in Nephritis. In Table III 
are presented the results of study in 22 cases of nephritis, arranged 
according to the clinical classification employed in the University 
Hospital. 

Advanced Glomerulonephritis: Of 11 cases studied, 9 showed 
high chloride threshold. Of this group 3 cases (XX, XXIV, and 
XXVI) showed no lowering of chloride threshold under the influence 
of vapor baths and salt-free diet. 

Case XIX, whose threshold was high when the first studies were 
made after nineteen days’ treatment with salt-free diet and vapor 
baths, showed a drop of 0.78 gram chloride per liter of plasma. 
Two days after the administration of 10 grams of sodium chloride, 
a slight amount of which was vomited, the threshold had again 
risen slightly beyond its original point. Case XXVIII, in addition 
to advanced nephritis, on admission had slight cardiac decompen- 
sation with edema of the legs. Under rest and digitalis the edema 
rapidly disappeared, but a hematuria which had been quite marked 
on admission, persisted. The patient was then put upon salt and 
protein-low diet and given a hot pack every other day. The hema- 
turia gradually diminished until there were no macroscopic evi- 
dences of blood in the urine. Erythrocytes could still be found 
under the microscope, however. A McLean test at this time showed 
that the threshold was not raised above the normal limit. As a 
check upon this finding the test of ability to excrete 10 grains 
additional sodium chloride was made. But 4.9 grams were excreted 
in forty-eight hours. The urine which had been clear for about 
two weeks previously, on the day chloride was administered, became 
quite hemorrhagic in appearance. The red color gradually dis- 
appeared in the course of a week. 

12 Blood withdrawn under nlbolene. 

13 Had received theocin for three days. 
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Cases XIX and XXVIII. These cases illustrate the point that 
the finding of a normal chloride threshold must not be regarded as 
conclusive evidence that the kidney function for chloride excretion 
is normal. In Case XXVIII the sudden return of hematuria after 
the administration of sodium chloride suggests very strongly that 
the salt acted as a renal irritant. 

Case XXIX. — This patient, who had the greatest waste nitrogen 
retention of any case in the group, showed no accumulation of 
chloride in the plasma. A test of ability to excrete added chloride 
could not be carried out as the patient was bordering on uremia. 
In this case the diagnosis of advanced glomerulonephritis was con- 
firmed by autopsy a few weeks after the patient had left the hospital. 

Thus of 11 cases of diagnosed clinically as advanced glomerulo- 
nephritis, 9 showed impairment of renal chloride excretory function 
by having a high chloride threshold, a tenth showed no elevation 
of the threshold, but impairment of ability to excrete added sodium 
chloride, while the eleventh, one of the most severe cases in the group, 
showed a normal plasma chloride, but could not be studied as to 
his ability to excrete added chloride. 

Intermediate Glomcridoncphritis. In this group of 4 cases 2 
showed a high threshold for chlorides. 

Case XXXl. — This case is of interest because the plasma chloride 
threshold was high, whereas the ability to excrete added salt was 
practically unimpaired. On admission to the hospital this patient 
had advanced neuroretinitis with many hemorrhages. The blood- 
pressure was 200 systolic and 110 diastolic. The urine showed a 
faint trace of albumin with only an occasional cast. The specific 
gravity tended between 1.005 and 1.009, but on a dry diet rose to 
to 1.02S. The blood nitrogen was 2S milligram per 100 c.c. The 
phthalein excretion was 55 per cent, in two hours. The plasma 
chloride threshold at this time was G.44 grams per liter. Of 10 grams 
added salt, 7.9 grams were excreted in forty-eight hours. The 
patient was kept quietly in bed on a salt-free low protein diet. The 
retinitis improved slowly. The blood-pressure fell to 145 systolic 
and SS diastolic. Headache, which had been a troublesome feature 
of the case, disappeared. The improvement has continued over 
a period of six months, during which time the patient has been on 
a restricted salt intake. 

Early Glomerulonephritis. One case, diagnosed early glomerulo- 
nephritis, was studied, as follows: 

Case XXXIV. — This patient came to the hospital, to the 
service of Dr. dcSchweinitz, complaining of dimness of vision, 
lie was found to have a peculiar form of proliferative retinitis, 
apparently not of renal origin. Physical examination was entirely 
negative, except for slight enlargement of the heart to the left, 
accentuated aortic second sound, and slight sclerosis of the per- 
ipheral arteries. The blood-pressure was only slightly elevated. 



TABLE III.— GROUP OF NEPHRITIC CASES. 
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Numerous urine examinations failed to show either albumin or casts. 
The phthalein excretion was normal. There was no accumulation 
of urea in the blood. The sodium chloride threshold was only 
slightly elevated. The ability to excrete added sodium chloride 
was markedly diminished, but 2 out of 10 grams added salt being 
excreted in forty-eight hours. The degree of impairment of renal 
function for chlorides revealed by the inability to excrete added 
chlorides would scarcely have been suspected from the very slight 
elevation of the threshold. 

Chronic Degenerative Nephritis. But 3 cases diagnosed as chronic 
degenerative nephritis were studied. All showed a high threshold. 
The chloride excretion seemed more disturbed than the phthalein or 
urea excretion, except in Case XXXVIII, in whom almost all kidney 
function had ceased. 

Renal Sclerosis. The 2 cases diagnosed renal sclerosis studied, 
showed no retention of chloride. 

Acute Pyelonephritis. 

Case XLI. — This was a case of acute pyelonephritis; the urine 
contained a large amount of pus and gave pure culture of Bacillus 
mucosus capsulatus. It is of interest chiefly because of the low 
chloride threshold in contrast to a tremendous retention of urea and 
a phthalein excretion varying from 10 per cent, to a trace. The 
diagnosis of acute pyelonephritis was confirmed by autopsy. 

Poisoning by Mercuric Chloride. 


TAM,E IV.— POISONING BY MERCURIC CHLORIDE. u 



Days after 
taking mor 
curie chi. 

Sodium chloride, grams per liter. 

Urine. 

Phthalein 

percentage. 


Case. 

Actual. 

Calcu- 

lated. 

Differ- 

ence. 

Thres- 

hold. 

Albumin. 

Casts. 

Remarks. 

XLIII 

1 

4.50 

5.30 

-0.74 

4 . 50 

Cloud 

Many 

10 

Modified 


o 

4.02 

5.30 

— O.GS 

4 . 02 

** 

25 

Lambert 


4 

4.92 

5.30 

-0.3S 

4.92 

a 


05 

treatment. 


0 

5.50 

5.31 

+0.19 

5.49 

Light cloud 

None 

43 

8th day 


1 } 

5. St 

5.40 

+0.41 

5.71 

Faint trace.Occa- 

IS 

Lambert 








sional 


treat, dis. 

XI. IV 

1 

5.25 

5.44 

-0.19 

5.11 

Trace 


7 

Lambert 


4 

5.27 

5.30 

-0.09 

5 21 


None 

50 

treatment 


9 

5. 87 

5.4G 

+0.41 

5.71 

a 


55 

dis. 5th 
day. 


Cask XLIII (Table IV). — White, male, age twentv-onc years, 
weight 00 kilos. Took 0.5 gram mercuric chloride, thinking it was 
a headache remedy. Fifteen minutes later he discovered his mis- 
take, took seven eggs, some starch, and milk. Brought immediately 
to the hospital, where a modified Lambert treatment was instituted 
within an hour of the time he had taken the mercuric chloride. 
During the first twenty-four hours he voided over ‘1000 c.c. of urine. 
For several days the urine showed enormous numbers of casts and 
renal epithelium and a cloud of albumin. The phthalein, which 
had been low, returned to normal until the Lambert treatment was 

11 Ail Mood taken under nltxalene. 
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discontinued, when it dropped slightly again. The blood urea 
never rose above 0.43 gram per liter. 

The concentration of chlorides in the plasma after twenty-four 
hours of the Lambert treatment dropped to 4.56 grams per liter the 
lowest figure that has been found in the laboratory. The urine 
at the time showed only a faint trace of chlorides, not sufficient 
to determine quantitatively by the McLean and Van Slyke method 
for chlorides. Three days later there was a slight rise in concen- 
tration of chlorides in the plasma, but still only a trace of chloride 
in the urine. • After the Lambert treatment was discontinued and 
a diet containing more salt given the plasma chloride rose rapidly 
until there was evidence of distinct retention. 

Case XLIV (Table IV). — White, male, aged twenty-four years, 
weight 69 kilos. While intoxicated he took 0.5 gram mercuric 
chloride dissolved in 150 c.c. of water. Vomited about three hours 
later. Then came to the hospital, where a modified Lambert 
treatment was instituted immediately. There was good diuresis, 
3200 c.c. of urine passed in the first twenty-four-hour period. The 
phthalein was 7 per cent, at the first examination, but subsequently 
rose to normal. The urine never showed more than a trace of 
albumin and a few hyaline and granular casts. Highest blood urea 
figure 0.300 gram per liter. 

The behavior of the chloride in the case resembled that of Case I. 
During the Lambert treatment the concentration in plasma was 
below the normal threshold. After the Lambert treatment was 
stopped there was distinct retention of the chlorides. 

These cases of mercurial poisoning show how a concentration of 
chloride in the plasma below a normal threshold may be reached by 
vigorous measures of elimination. In both cases at the time the 
urine examinations and phthalein excretion showed most damage 
to the kidney the plasma chloride concentration was well below the 
normal threshold. Later, when the evidences of nephritis had 
subsided, the Lambert treatment discontinued and the patient 
allowed to take a diet containing salt, the concentration of chloride 
in the plasma quickly rose to a point where it was quite evident 
that there was distinct retention. 

Eclampsia. Through the kindness of Dr. B. C. Hirst it was pos- 
sible to study the plasma chloride in 5 cases of eclampsia and 2 
cases bordering on eclampsia. Unfortunately in 2 of the cases the 
condition of the patient was such that accurate studies of urinary 
excretion could not be carried out. 

The 5 cases of eclampsia all show a high plasma chloride con- 
centration. Three in whom urinary studies could be carried out 
showed marked elevation of chloride threshold. In Case XLV 
(Table V), studied while rapid improvement was taking place, the 
plasma chloride fell 0.22 milligram per cubic centimeter in twenty- 
four hours. The two preeclamptics also showed chloride retention; 

VOL. 154, NO. 1. — JULY, 1917. 4 
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in 1 case, quite marked; in the other, which was probably a com- 
bination of preexisting nephritis and threatened eclampsia, not so 
marked. This chloride retention is in contrast to the very slight 
tendency for waste nitrogen to be retained in eclampsia. 


TABLE V.— ECLAMPSIA. 


Case. 

Date. 1 

Blood-pressure. 

Blood urea. 

Sodium chloride, grams per liter 
of plasma. 



Mgm. per 100 c.c. 

Actual. 




XLV 

XLVI 1 

Mar. 29 

Feb. 2S 

205 

135 

30 

0.00" 

5.7S" 

0.37 

5.71 

+O.G0 

0.2S 

XLVII 

XI.VIII 

Feb. 2G 
Feb. 3 

13S 

105 

40 

5.76 18 

G.53 

5.30" 

+0.40 

5.70 1 * 

xux 

1 

Dec. 30 

220 j 

i 

190 j 

Threat 

20 

EXED EcEAMrSlA. 

0.02 

5. 94 

+0.6S 

G.30 

L 

May 14 

ISO 

130 

44 

G.00 1 * 

5,32" 

+0.0S 

5.9S" 

LI 

May 14 I 

220 

145 

<H 

5.G9‘« 

5.33" 

+0.30 

5.GG»« 


Discussion. While the McLean method of studying renal 
chloride excretory function seems to give valuable information in 
many cases of nepliritis, the results in each particular case must be 
regarded critically. Two cases of advanced nephritis in this series 
had marked impairment of their ability to excrete salt, yet the thresh- 
old at various times was found normal. On the other hand 2 cases 
with a very high threshold were able to sweep out added salt very 
efficiently. While a normal threshold does not necessarily signify 
that renal function for chlorides is unimpaired, a high threshold 
probably nearly always means impaired chloride excretion, whether 
this be due to actual renal disease or circulatory deficiency. 

The marked effect produced by conditions interfering with the 
circulation in the kidney, such as passive congestion, must always 
be borne in mind. The threshold may be quite as high in cases of 
cardiac decompensation with edema as in the severest cases of ad- 
vanced nephritis. The excretion of chloride is apparently far more 
influenced by passive congestion than is the excretion of urea. 

The results of the work here presented agree in a general way with 
the conclusion of McLean that the chloride and urea functions may 
be quite independent of one another. Retention of chloride without 
retention of urea occurs very much more frequently than the reverse. 
But 2 cases were found in the scries, in which there was a high Mood 
urea figure and normal chloride threshold. Since both these cases 
were very ill, so that no other tests of renal adequacy for chlorides 
could be carried out, it is doubtful whether these cases really had 
good renal function for chlorides. 

Summary. A study of the method of investigating renal excretory 
function devised by McLean has been made in a series of normal 
and pathological eases. 

“ Wood taken under aUwlcue. 
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The application of Van Slyke’s method of withdrawing blood to 
prevent escape of carbon dioxide and the effect of this procedure 
upon the chloride content of the plasma were discussed. 

A group of individuals with presumably normal renal function 
was found to conform fairly closely, in the excretion of chlorides, 
to the laws of excretion formulated by Ambard and Weill. 

A group of cases diagnosed as non-nephritic showed elevated 
threshold for chlorides. Most of these cases showed evidences of 
circulatory disturbances in the kidneys. 

Studies of chloride excretory function were made in 21 cases of 
nephritis, 7 cases of eclampsia and threatened eclampsia, and 2 
cases of mercuric chloride poisoning. 

Conclusions. 1 . An elevated plasma chloride threshold, 
when circulatory disturbances can be excluded, is valuable evidence 
of the presence of nephritis. 

2. A normal threshold may be found in cases with marked im- 
pairment of ability to excrete chlorides, particularly if the patient 
has been kept on a regime including salt-free diet and measures to 
stimulate elimination. 

3. Sodium chloride added to the diet is sometimes excreted as 
completely by impaired kidneys working under the stimulation 
of a high chloride content of the plasma as by normal kidneys 
working under normal threshold; added chloride may be retained 
when the threshold* is normal. Therefore the information gained 
by both methods of study is desirable,. 

4. Chloride excretory function is impaired in nearly all cases 
of nephritis. 

5. Chloride excretory function is much more disturbed in 
eclampsia then is urea excretory function. 


FAMILIAL EPISTAXIS; A CASE REPORT . 1 

By Henry B. Richardson, M.D., 

. BOSTON. 

Osler, in 1901 2 described a “family form of recurring epistaxis, 
associated with multiple telangiectases of the skin and mucous 
membranes.” Since then he has collected from the literature and 
from his own experience, data on eight families afflicted with the 
disease. 3 Hutchinson and Oliver 4 recently reported a remarkable 
family, in which it occurred in three successive generations. Osier’s 
description well sums up the disease. Its hereditary nature is 
particularly striking. Neither sex predominates. The attacks of 

1 From the Medical Clinic of the Peter Bent Brigham Hospital. 

2 Johns Hopkins Hosp. Bull., 1901, xii, 333. 5 Ibid., 1907, xviii, 402. 

4 Quart. Jour, of Med., 1916, ix, 6J. 
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epistaxis may begin in early life, and recur frequently even to 
advanced age, and are associated with bleeding of the mucous mem- 
branes of the mouth, sometimes of the skin as a result of trauma, and 
possibly of the gastro-intestinal tract and lungs. The telangiectases, 
though occurring chiefly in the mucous membranes of the mouth 
and nose, may appear over the body surface in general, particularly 
on the trunk and hands. The anemia produced is of a pronounced 
secondary type. The blood coagulation time is normal. In these 
several papers 5 the literature of the subject is given in sufficient 
detail to warrant its not being discussed again. 

Case I. — C. S. was admitted to the medical wards of the Peter 
Bent Brigham Hospital on January 28, 1916. He is a German, 
born in Germany, aged fifty-three years, and has lived in this 
country for twenty-eight years. The father died of apoplexy when 
the patient was four years old. The mother suffered from epistaxis, 
though never to such an extent as the patient. She died of an 
operation during childbirth. Of the four oilier children, two boys 
died in infancy, at the ages of six and eighteen months. A brother 
and sister were still living and well when last heard from, though 
the latter also was subject to bleeding from the nose, less severe 
than that of the patient. Each of these had a daughter, of, whom 
nothing is known as to epistaxis or spots. A maternal cousin was 
known to have spots on her face, and to be subject to epistaxis, 
and her two sons and two daughters were all subject to epistaxis. 
Further details of the family’s history are unfortunately missing, 
as no response was received to letters of inquiry sent to Germany. 

The patient married twice. Of the two sons by the first marriage 
in 1SS8, the elder is free from symptoms, but the younger, recently 
married, is subject to epistaxis (Case II). The patient’s first wife 
died four years ago. In 1913 he married again, and has one child, 
a year old, who so far has had no nosebleeds. The patient is a 
teamster on an express wagon, working eight or nine hours a day, 
and doing much heavy lifting. He is accustomed to taking. one or 
two bottles of beer daily, a cup of tea and a cup of coffee, but rarely 
smokes. He has had no illnesses, except an occasional mild sore 
throat, and a history of “kidney trouble,” four years previous, for 
which he was treated by a private physician. He denies having had 
venereal disease. 

Symptoms of the present illness began at least ten years ago, when 
spots were noticed on his face. These have been constantly present 
though varying in number, and have showed a tendency to bleed 
slightly if scratched. About four years previous to his admission 
he became subject to exhaustion, dizziness, pallor, and yellowness 
of the skin. This condition increased in severity. The attending 
physician is said to have noticed that the sclera; were yellow. The 

1 CM#t: Quart. Jour, of Mod.. 1907-OS, i, 53; Parkes ”\Ycbcr, Lancet, London, J907j 
in J 0 O f 
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patient then began to have left temporal headache, relieved by 
spontaneous discharge from the ear. Nevertheless, he continued 
weak for three or four months, and his weight dropped from 150 
to 135 pounds. His health then improved and remained good 
until about a year ago, when he first had a hemorrhage from the 
nose, “als ob ein Vieli geschlactet werde,” which he estimated at 
about one quart in amount, followed by marked weakness, pallor, 
and vertigo. After six or seven weeks he again recovered and 
felt well and strong, with the exception of a left lateral headache, 
until nine days before admission. Then he had another profuse 
nasal hemorrhage, estimated this time at about one pint, and 
became weak and pale. Bleeding recurred each time that he blew 
his nose, but was not so severe. Shortly after the hemorrhage he 
noticed tarry stools. Both of his severe hemorrhages have occurred 
in winter, and he has noticed a tendency to bleed on the colder days 
of all seasons. He has never bled abnormally from cuts. lie entered 
the hospital without further change in condition. 

The physical examination showed him to be a well-developed, 
powerfully muscled, and intelligent German, past middle age, 
and in no obvious discomfort. The face is pale and has an orange- 
yellow tinge. On it are numerous, irregularly distributed, cherry- 
red areas, averaging about 2 mm. in diameter, the border of many 
of which is formed by a close network of serpentine lines. On 
pressure the color disappears for an instant. These are most numer- 
ous in the region about the mouth and nostrils, particularly the 
cheeks, and on and just below the lower lip. (This facial distribu- 
tion of telangiectases strikingly resembles that in one of Osier’s 
patients, of whom a colored drawing is reproduced in Osier’s paper 
in the Quarterly Journal of Medicine). There are many smaller 
areas above and close to the eyebrows. There is a moderate yellow- 
ish pigmentation of the palate, on which a few red patches similar 
to those on his face are visible, as well as two or three on the buccal 
mucous membranes. On the right side of the nasal septum, about 
2 cm. from the nares, is an area 5 to 10 mm. long, bright cherry red 
in color, consisting of three elongated patches. Beside this is a 
white area, suggestive of scar tissue. On the left nasal cavity are 
several small blood clots, and on the septum there is a circle of red 
nodular elevations, with a shallow depression in the center. 
Rhinoscopy, by Doctor C. B. Walker, disclosed numerous lesions 
of this type- on the septum and turbinates. 

The trunk and lower extremities are clear, but on the dorsum of 
the right finger there is a red area about 1.5 nun. in diameter, with 
sharply defined borders which disappear on pressure. Under three 
of the nails are similar minute areas. On the glans penis are two 
more, but these cannot be pressed out. The left testicle is enlarged. 
Transillumination showed the enlargement to be a hydrocele. 
There are no hernia?, although the hernial rings are slightly enlarged. 
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Ophthalmoscopic examination failed to show hemorrhage or 
other abnormalities of the retime. Examination of the circulation 
was essentially negative, except for a slight enlargement of the 
heart to the left, a blowing systolic murmur best heard at the 
pulmonary area, and a moderately increased arterial pulsation. 
The blood-pressure was 80 systolic, 36 diastolic. 

The blood showed a well-marked secondary anemia, the hemo- 
globin being 55 per cent., the erjThrocytes 3,400,000. The white 
count was 9300. The smear showed 70 per cent, of neutrophiles, 
10 per cent, of small mononuclears, 13 per cent, of large mono- 
nuclears, 3 per cent, of eosinophiles, 1 per cent, of basophiles, and 
3 per cent, of transitional cells. The erythrocytes showed poikilo- 
cytosis and anisocytosis. The coagulation time as measured in a 
single glass tube was four minutes. The urine contained at first the 
slightest possible trace of albumin, then a large trace, but none on 
three subsequent examinations. Neither erythrocytes nor casts were 
found in the urine on any of five examinations. Gastric analysis 
demonstrated a hydrochloric acid deficit in each of three specimens, 
withdrawn at intervals of three-quarters of an hour after the Ewald 
test-meal by means of a Relifuss tube. The Wassermann reaction, 
at first “plus minus,” was later reported negative. 

On the night of January 29, the patient lost a small amount of 
blood from the left nostril, and again on the following day, but not 
enough to soak a handkerchief. On January 31 the administration 
of saccharated ferrous carbonate 0.25 gram, three times daily, 
was begun. The patient continued to have slight hemorrhages 
from the left nostril up to two days before discharge. On February 
7 the administration of calcium lactate, 1 gram four times daily, 
was begun, to be continued in the outdoor department. He was 
discharged on February 11, feeling better and stronger, but with no 
marked objective change, except an increase of 1,000,000 in the 
erythrocyte count. lie visited the outdoor department at intervals 
and received prescriptions for iron and calcium lactate, the latter in 
decreased doses. lie continued to have slight hemorrhages from the 
left nostril, and on one occasion small clots were found in the right. 
The hemoglobin gradually increased. On June 9 it was 72 per cent. 
(Salili), and the erythrocytes numbered 4,S00,000, an increase of 
500,000 since discharge. The smear was normal, except for a marked 
achromia. The differential count showed normal relations as 
opposed to the low percentage of small mononuclears observed in 
the hospital. The leukocyte count was 5S00. the blood-pressure 
132 systolic and SI diastolic, the urine entirely negative. The left 
border of the heart was normal and the systolic murmur had dis- 
appeared. There was no marked change in the telangiectases. The 
patient looked strong and healthy, and was again doing heavy 
physical work. 

(’ask II. — It. S. t aged twenty-five, younger son of the above, 
visited the outdoor department of the Peter Bent Brigham Hospital 
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on June 28, 1916, on request. He has been married for two years, 
having no children. His wife is in good health, but has had one 
recent miscarriage. He is a traveling salesman and undergoes 
no heavy exertion. His habits are excellent. He had measles in 
childhood, but has always been strong, except for a susceptibility 
to sore throats and colds. He has been able to play baseball and 
football at a preparatory school, and later on a university team. He 
denies having had any venereal disease. 

Ever since he can remember he has had frequent epistaxis, averag- 
ing two or three times a week, and seven times during the last two 
weeks. The hemorrhages come from either nostril. Twice, an attack 
has consisted of a gush of blood, though usually they are less severe, 
and have always been readily controlled within two or three minutes 
by application of ice-water to the nose. They sometimes have come 
without obvious cause, but usually as a result of slight trauma or 
sneezing. He has often noticed that change of temperature, as 
in entering a hot boiler room, precipitates an attack. His wife 
has remarked on a blotchy appearance of his face, but he has never 
noticed spots there or elsewhere, except for a minute one on the 
upper arm. He has never bled freely from cuts. 

A general physical examination shows an excellently developed 
man of good musculature, though slightly obese and flabby. The 
findings were negative except for the condition of the skin. On the 
left side of the nose, are two minute thread-like telangiectases of a 
radial arrangement. On the cheeks, under the melar bones, there is 
a slight telangiectatic enlargement of the finer vessels. This is 
also seen in the ears, especially in the fossa of the helix, and in both 
cases can be largely or entirely pressed out. On the end of the tongue 
is a round pink depressed area, about 1 or 2 mm. in diameter, 
and not affected by pressure. Rhinoscopy, by Dr. C. B. Walker, 
was negative, showing no telangiectases. On the skin by the right 
little finger nail is a minute cherry-red area, and similar ones under 
the third and fourth finger nails of the left hand. All these are 
blanched by pressure. There is a minute angioma on the right upper 
arm. No telangiectases are visible elsewhere. 

The urine contains no sugar, albumin, erythrocytes, or casts. 
The blood-pressure is 122 systolic and 68 diastolic. The coagulation 
time as measured in a single glass tube is seven minutes. The 
hemoglobin by Sahli’s method is 123 per cent. The erythrocytes 
number 6,700,000, the leukocytes 10,000. In the smear the ery- 
tlwocytes are normal, as is also the differential count of the leuko- 
cytes. No abnormal types of cells are seen. 

The interest in these cases lies mainly in their familial occurrence. 
As a symptom the epistaxis is very annoying to the individual and 
not infrequently serious owing to the severe secondary anemia 
that incapacitates. These families with hereditary multiple telan- 
giectases associated with epistaxis are rare enough to justify this 
brief record of an additional family. 
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DIAGNOSIS OF EARLY PULMONARY TUBERCULOSIS . 1 

By .James I. Johnston, M.D., 

physician to the mercy hospital, Pittsburgh, and assistant professor of 
MEDICINE IN THE UNIVERSITY OF PITTSBURGH MEDICAL SCHOOL. 


The recognition of early pulmonary tuberculosis belongs rather 
to the physician in general practice and to the internist than to 
those who devote their whole professional time to the care and man- 
agement of tuberculous patients. Active tuberculosis is the only 
form that concerns the clinician, and is the only one of import to 
the patient. This fact, emphasized by Baldwin a few years ago, 
has not been fully appreciated by the profession. Early pul- 
monary tuberculosis, like the diagnosis of most chronic diseases 
in their early stages, cannot be made at one seance with the patient. 
Pulmonary tuberculosis which can be positively diagnosed at the 
first examination is one of established pathology and probable 
permanent damage. One must realize then at the outset that the 
diagnosis of this disease in its early stages, when amenable to cure, 
is very often a difficult problem, and its importance makes the 
time spent on solving this problem for a patient well worth while. 
When the problem is solved it is not only fair but absolutely essential 
to tell the patient whether or not the disease exists, because upon 
his cooperation depends the curability more than in any other 
disease. The chief complaint which these cases present is frequently 
suggestive of something remote from the seat of pathology. Epi- 
gastric pain, fatigue, loss of weight, palpitation, flushing, malaise, 
as well as the common ones of cough, fever, asthenia, or expectora- 
tion arc among those offered by the patients. As in chronic diseases 
of the stomach and intestinal tract a study of the history of these 
cases is of prime importance. A definite knowledge of tuberculous 
association is of far more significance than that of diseased ancestry. 
An attack of pleurisy, especially if accompanied by effusion, is 
highly indicative of tuberculous potentiality. The identification 
of some local focus, either in the tonsil or cervical glands, is a possible 
indicator of the damaging infection in the lung. 

An inquiry which elicits from the patient hemoptysis, even of the 
slightest degree, while not pathognomonic of tuberculosis, is a fairly 
accurate sign and deserves analysis. Again, analogous to the study 
of carcinoma, syphilis, and leukemias a history of great loss of weight 
without apparent cause to the patient, particularly with some or 
all of the foregoing factors, justifies suspicion of pulmonary tuber- 
culosis. A brief record of the day’s work and life and symptoms 
of such a patient during his waking hours deserves the utmost 

1 Rrui 1-rforc tL'* Wi-tmorvl-wtl C’om.ty M<i!ienl Soeietv, Peimiylvanin, April -1, 
1910. 
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cognizance. The examination of the patient himself presents two 
aspects: (1) the physical, which up to the present time is still the 
more valuable, and (2) the laboratory, which is an important acces- 
sory and may in the future supersede the physical. The physical 
examination includes a prolonged study of recorded temperatures, 
weight studies under forced feeding, and repeated examination of 
thorax with recorded areas, the seat of rales. The laboratory 
examination comprises tests of the sputum, skin, blood, roentgen- 
ray findings, and the complement-fixation. In making observations 
of temperature study it is my own practice to supply the patient 
with an ordinary filing card, upon which definite hours are marked 
at which he is to take his temperature and record it. This is kept 
over a period of ten days, when he returns his card for my observa- 
tion and analysis. At the same time he is placed on a mixture 
of milk, cream, and eggs, the equivalent of at least 1000 calories, 
which is added to his ordinary general diet. Also, his weight is 
noted before carrying out this plan and at its completion. 

During this period of diagnostic study the patient is instructed 
to continue his ordinary occupation and in no way to modify his 
mode of living. The usual methods of physical diagnosis are carried 
out next to the naked thorax and a careful record made of suspected 
pathological findings. This is particularly true of voice transmission 
and the presence of rales. The so-called latent rale is diligently 
sought for and their location recorded and marked on a graphic 
'figure. 

\At the second and subsequent examinations, should they be 
necessary, these locations and the presence of rales are carefully 
Compared and checked up with former findings. Persistent slight 
ifise 'in temperature, especially in the late afternoon, at the time 
<}itygreatest fatigue, with increased pulse-rate, which should be 
qbsprved at this time; no satisfactory gain in weight under the 
forded feeding; the presence of rales and particularly the latent 
rale in the same area formerly observed, spells presumptively early 
pulmonary suberculosis. 

/'Sputum analysis, while always desirable, is realty not a true 
factor in the early recognition of this disease, because its absence 
is not conclusive negative evidence and its presence usually denotes 
established tuberculous infection, with damage. The various skin 
tests, either the cutaneous or intracutaneous, as introduced by 
von Pirquet and others, have two values: (1) in the examination 
of children under eight to ten years of age, and (2) as a preliminary 
test to the subcutaneous tests as practised on adults. The eye 
test, or Calmette test, has fallen into disuse because of dangers to 
the eye; but some clinicians believe in its revival, as it has a greater 
prognostic interpretation than any of the others. Ordinary blood 
counts have comparatively little significance, although the presence 
of a slight leukocytosis of 10,000 to 12,000 is found in tuberculosis, 
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malaria, and carcinoma, and while differential counts show increased 
lymphocytosis, a condition which may also be present in syphilis. 
It was the hope of the roentgen-ray worker that by the fluoroscope 
and the plate early active tuberculosis could be readily solved. This 
has proved a chimera, because while the damaged lung is often 
apparent in its diseased parts on the plate, its activity can in no 
way be designated nor recognized. The fluoroscope, while showing 
the movement, is of little value in determining early pathological 
activity. 

In this country the complement-fixation test for tuberculosis 
has best been presented by Craige, of the United States Army. 
This test in its technic is analogous to other complement-fixation 
tests, the most familiar of which is the Wassermann test for syphilis. 
This reaction is not only of value in suspected cases in which no 
physical signs are present, the best cases for cure, but also shows 
that cases which are considered in a state of cure are not entirely 
free from infection as long as this* test is positive. The great value 
in this study along these lines is the fact that heretofore so-called 
cured cases will be handled better and longer and the ultimate 
results will be much more lasting. 

Purposely, there has been avoided in this brief paper all the 
stereotyped signs and symptoms, which in text-books are attributed 
to this disease. They almost all stand for established tuberculosis. 
Incipient tuberculosis, much better called early tuberculosis, and 
the cases most hopeful of cure may require all the foregoing studies 
before arriving at a definite diagnosis; but so much depends on the 
proper solution of these cases, from a sociological point of view as 
well as industrial and economic aspects, that it is incumbent upon 
us not to treat these lightly or carelessly. 

Some conclusions are: (1) the diagnosis of early curable tuber- 
culosis is difficult at times; (2) suspicious cases should, if possible, 
be worked out to a confirmation by all means available; (3) the 
only tuberculosis of the lung that concerns us is active tuberculosis; 
(4) such diagnosis is best made by the general medical man; (o) 
an immediate diagnosis -is sometimes impossible, and a statement 
made to the patient that you can find no active tuberculosis is an 
honest one, no matter what subsequent developments may occur. 
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THE INFLUENCE OF RENAL FUNCTION ON HYPERGLYCEMIA 
AND GLYCOSURIA IN DIABETES MELLITUS. 

By Albert A. Epstein, M.D., 

ADJUNCT ATTENDING PHYSICIAN AND ASSISTANT PHYSIOLOGICAL CHEMIST, 
MOUNT SINAI HOSPITAL, NEW YORK. 

(From the First Medical Service, Mount Sinai Hospital.) 

The role of the kidney in the production and regulation of gly- 
cosuria still remains an unsettled problem. It is generally conceded 
that the presence of sugar in the urine usually represents an overflow 
from the blood. This assumption presupposes that the quantity of 
sugar in the blood is in excess of what the kidneys can tolerate or 
utilize, thereby causing its excretion. The point at which sugar 
begins to appear in the urine (threshold value) has not been definitely 
established. Numerous attempts have been made to ascertain the 
exact blood-sugar level which leads to glycosuria by means of oral 
and intravenous administration of glucose, but the results obtained 
thus far are not concordant. It is certain, however, that the kid- 
neys of a normal individual are usually quite “impermeable” for the 
quantity of glucose that circulates in the blood even after the 
ingestion of large amounts of carbohydrates. 

Increased Renal Permeability. Certain instances of glyco- 
suria are on record in which an increase in the blood-sugar content 
above the normal percentage was not present, or rather not demon- 
strated. These cases have been variously termed “renal diabetes” 
or “renal glycosuria.” 1 The phenomenon revealed by them is 
usually explained on the basis that the kidneys are more permeable 
to sugar than normally. In the light of recent work by the author, 2 
the evidence adduced in proof of the existence of a renal diabetes or 
renal glycosuria cannot be regarded as wholly sufficient. It is yet 
to be determined that in these forms of glycosuria the “percentile” 
sugar content is the proper index of the actual amount of sugar in the 
blood. 

The results of the investigation referred to point to the probability 
that the total sugar content of the blood plays the leading part in 
determining the presence or absence of a hyperglycemia and not its 
percentile concentration. According to this conception a hyper- 
glycemia (increase in the total sugar content) may be present without 
showing any increase in the percentage of the blood-sugar. Because 
of this fact a glycosuria may even occur when the sugar content is 
apparently not increased. These phenomena appear in certain cases 


1 Lewis, D. S., and Mosenthal, H.: Johns Hopkins Bull., 1916, xxvii, 133. 

2 Epstein, Albert A.: Proc. Soc. Exp. Biol, and Med., 1916, xiii, 67; also, Relation 
of Hyperglycemia to Glycosuria, Monograph, May, 1916, New York. 
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of diabetes mellitus, and the following protocol is offered as an 
example. 1 * 3 

Case History. — G. II.; female, aged forty-two years; admitted 
to the hospital (service of Dr. N. E. Brill) November IS, 1914. 
Chief complaints of patient : pruritus vulvie, weakness, loss of weight, 
polydipsia, and polyuria. Exact date of onset of symptoms not 
known; but pruritus developed in summer of 1914, lasted a short 
time, and recurred two months prior to admission to the hospital. 
The polydipsia and polyuria were noted one month before the return 
of the pruritus. 

Upon physical examination the patient appeared poorly nour- 
ished, with cheeks flushed, skin dry, and lips and tongue parched. 
A distinct acetone odor to the breath was present. Chest examina- 
tion revealed the presence of a chronic bronchitis. Heart action 
was poor; no other cardiovascular phenomena. Abdomen lax; 
liver palpable below free border of ribs on deep inspiration. Marked 
redness of the vulva and the parts about. Cervix lacerated; uterus 
enlarged/ 

On a mixed hospital diet the patient’s urine contained from 2.1 to 
4.2 per cent, of sugar, containing between 22 and 30 grams of glucose 
daily. 

November 23, 1914, the blood-sugar and the relative blood volume 
were determined in the morning on a fasting stomach. Directly 
thereafter the patient was given a test breakfast of 50 grams of glu- 
cose in 200 c.c. of coffee. The blood-sugar, relative blood volume, 
and the urine were examined hourly for a number of hours. The 
results obtained are tabulated below. 


Tablb I. 



niorxl-Mipnr, 

Quantity, 

trine — 

Sugar. 

Total Hit par, 

Time. 

jx'r cent. 

C.C- 

l>or cent. 

prams. 

9.30 A.M. 
10.30 A.M. 

0.152 

0.2G1 

M2 

0.71 

S.ll 

11.30 A.M. 

0.1S-1 

G2 

5. <15 

3.3S 

12.30 A.M. 

0.IG1 

33 

•1.00 

1.32 

1.30 r.M. 

0.110 

17 

1.51 

0.2G 

2.30 r.M. 

0.122 

14 

2.25 

0.32 

3.30 r.M. 

0.13S 





On a restricted diet the glycosuria disappeared very rapidly and 
the blood-sugar dropped to normal. The patient’s general condition 
improved and the symptoms originally complained of were no longer 
present. The above test was repeated on December 2 and the fol- 
lowing results were obtained. 


1 r.]i-loin, Allxrl A.: Lor. rit. 

* It o:w <!i<rovcntl Mihsorjuontly tint the patient v. as in the fifth weclc of preg- 

nant-}- w h'-n rite enteral the hospital. 
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Table II. 


Time. 

Blood-sugar, 

Quantity, 

Urine 

Sugar, 

Total sugar, 

per cent. 

c.c. 

per cent. 

grams. 

9.30 a.m. 

o.oso 




10.30 A.M. 

0.121 

47 

0.30 

0.141 

11.30 A.M. 

0.140 

5S 

3.04 

1.763 

12.30 a.m. 

0.125 

47 

4.36 

2.049 

1.30 p.m. 

0.095 

12 

1.37 

0.164 

2.30 p.m. 

0.076 

25 

0.30 

0.075 


The results yielded by the second test are of unusual interest and 
importance. It appears that the administration of the glucose in 
the test breakfast gave rise to an intense glycosuria, although the 
blood-sugar remained practically normal throughout the period of 
observation. At least the course pursued by the glycemia at this 
stage of the disease is comparable to that observed in cases of “ renal 
diabetes.” 

After the subsidence of the glycosuria caused by the test there no 
longer appeared any sugar in the urine, although the diet was steadily 
made more liberal. The patient’s condition continued to improve. 
On December 19, when the patient appeared to be in very good 
health and capable of tolerating liberal amounts of carbohydrates, 
another test similar to the one above was made, with the object of 
ascertaining the reaction of the blood and the kidneys to the admin- 
istration of glucose. The results of this test appear in the table 
below. 



Blood-sugar, 

Quantity, 

Urine 

Sugar, 

Total sugar. 

Time. 

per cent. 

C.C. 

per cent. 

grams. 

9.30 a.m. 
10.30 A.M. 

0.073 

0.067 

34 

0 


11.30 A.M. 

0.114 

32 

4.00 

1.260 

12.30 p.m. 

0.127 

98 

4.36 

4.273 

1,30 p.m. 

0.085 

60 

5.33 

3.198 

2.30 p.m. 


52 

3.43 

1.783 


We observe here that the patient’s blood-sugar on a fasting 
stomach reaches a low level, 0.075 per cent. No hyperglycemia is 
in evidence at any time during the entire test, at the same time that a 
very pronounced glycosuria is present. 

I know of no case of “renal diabetes” in the literature in which so 
marked a glycosuria is present associated with so low a blood-sugar 
content. Without a definite knowledge of the antecedent history of 
this case, and the facts gleamed from the earlier tests, one might 
regard the case at this stage as an instance of “renal diabetes” or 
“renal glycosuria.” The fact that the ingestion of glucose caused 
the glycosuria would not necessarily disbar it from this classification. 
The important feature is the absence of a hyperglycemia. If then 
the percentile blood-sugar content could be taken as the true index of 
the amount of glucose present in the blood the conclusion would be 
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warranted that the kidneys of this patient were or had become 
unusually permeable to sugar. 

However, that the absence of hyperglycemia in the second and 
third tests made on this patient is only apparent and not real is 
evident from observations made on the blood volume simultaneously 
with the blood and urine analysis for sugar. 5 The data obtained 
show that the blood volume had become much increased, and, 
although the percentage concentration of glucose is low the total 
amount in circulation is increased throughout the glycosuric period. 
The increase in the blood volume that had occurred while the patient 
was under observation is demonstrated by the following results. 


Table IV. — Showing Changes in the Relative Blood Volume on the 
Three Test Days. 


Blood plasma. i Blood cells, Relative blood volume, 

per cent- per cent. per cent. 



Nov 

23. 

Dec. 

2 - 

Dec. 

19. 

Nov. 

23. 

Dec. 

2 - 

Dec. 

19. 

Nov. 

23. 

Dec. 

2. 

Dec. 

19. 

9.30 a. it. . . 

4S.3 

55.1 

57.5 

51.7 

44.9 

42.5 

100.0 

315.2 

121.6 

10.30 A.M. . 

51.8 

55.2 

GO. 9 

48.2 

44.8 

39.1 

107.4 

115.2 

132.2 

11.30 A.M. . . 

53.9 

53.2 

59.7 

4G.1 

46.8 

40.3 

112.2 

110. G 

128. 2 

12.30 a.m. . . 

53.8 

5G.3 

59.9 

40.3 

43.7 

40.1 

111.9 

31S.G 

12S.9 

1.30 r.M. . . 

53.8 

5G.0 

58.3 

40.2 


41.7 

111.9 

117.5 

123.9 

2.30 r.M. . 

50.2 

5G.0 

59.7 

43. S 

44.0 

40.3 

118.0 

117.5 

127.7 

3.30 r.M. . . 

54. G 

50. 3 


45.5 

43.7 

* * 

113.9 

118.0 



These data show very clearly just what has taken place in the 
circulating blood. Evidently its volume had increased, so that on 
December 2 and 19 it was found to be decidedly greater than it was 
at the time of the first examination on November 24. The percent- 
ages of sugar found in the blood upon examination are therefore 
masked by the alteration in the blood volume. Had the blood 
volume remained unchanged the blood-sugar content would really 
have been as follows: 


Table V. — Showing the Corrected Blood-sugar Content on the Three 

Test Days. 


Blood-sugar 

Xov. 23. Dec. 2. Dec. 13. 

Per cent. Per cent. Per cent. 

0.30 aju 0.152 0.092 O.OSS 

10.30a.m 0.2S3 0.131 0.0S9 

11.30 a.M 0.20G 0.1G0 0.MG 

12.30i-.it 0.1S3 0.147 0.104 

1.30 i-.it 0.1.30 0.112 0.10S 

2.30 r.it 0.144 0.090 

3.30 i-.M 0.1GS 


•The Hood variations uere determined by means of the simplified hematocrit 
dcvi-cU by the author (Jour. Lab. and Clin. Med., 191G, i, CIO). 
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According to my understanding of a hyperglycemia (i. e., increase 
in the total blood-sugar content 6 these figures represent a definite 
hyperglycemia, and are compatible with the findings in the urine in 
the corresponding periods of time. 

If we disregard the blood volume changes and their influence on 
the blood-sugar content in this instance we must draw the conclusion 
that the kidneys had become more permeable to glucose than they 
were at the outset, or that they had acquired the ability to eliminate 
sugar in the absence of a hyperglycemia. (Compare Tables I, II, 
III.) We would thus have a condition resembling renal glycosuria 
in a truly diabetic individual. 

George Graham 7 records one case of definite diabetes with a rela- 
tively low blood-sugar content, and terms the condition “ low-level 
leak-point.” This observer, however, has made no control estima- 
tions of the blood volume in his case, and hence the interpretation 
given cannot be accepted as conclusive. 

The occurrence of a gtycosuria of purely renal origin is, of course, 
quite possible; but with the evidence which we possess concerning 
the phenomenon it seems premature to speak of the existence of 
“renal diabetes” or “renal glycosuria,” or to regard the cases re- 
corded in the literature as definite instances of increased renal per- 
meability for glucose. 

It appears fairly certain that changes in blood volume occur and 
that these changes exert an influence upon the concentration of 
different ingredients. It will therefore be necessary in the future 
in a consideration of the subject of hyperglycemia to take variations 
in blood volume into definite account. With the methods which we 
mow possess for estimating blood-sugar and determining the blood 
volume there ought to be no difficulty in ascertaining whether or not 
a “renal glycosuria” or “diabetes” represents a condition of increased 
renal permeability or that such a glycosuria is the result of an actual 
(but masked) hyperglycemia. 

Diminished Renal Permeability vs. Renal Tolerance for 
Sugar. A lessened capacity of the kidneys to eliminate sugar, on 
the other hand, is frequently encountered. The .older observers 
(Naunyn , 8 v. Noorden 9 ) as well as the more recent ones (Allen , 10 
Macleod , 11 Graham, 12 ) make mention of this condition, and numerous 
instances of persistent hyperglycemia with slight or no glycosuria are 
recorded. A number of such cases have come under my observation 
whose blood upon examination yielded the following results : 


'Epstein, Albert A.: Loc. cit. 

7 Proc. Phys. Soc., London, Jour. Phys., 1916, xlix, 46-4S. 

8 Der Diabetes Mellitus, 1900, p. 189. 

8 Handb. d. Path. d. Stoffw., 1907, ii, 7 and 9. 

10 Glycosuria and Diabetes, 1913, p. 48. 

11 Diabetes, its Pathology and Physiology, 1913, p. 48. 

12 Loc. cit. 
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Table VI. 


Blood-sugar, Urinary sugar, 

Unse. per cent. per cent. 

1. G. Web 0.144 0 

2. Re 0.195 ■ 0 

3. Wur 0.136 0 

4. Str 0.194 0 

5. Lei 0.154 0 

0. Adv 0.1G2 0 

7. Feu 0.20S 0 

S. Lev 0.132 0 

9. Gla 0.324 0.25 

10. Bon 0.260 0 

11. DeB 0.216 0 

12. Rnb 0.164 0 

13. Rub 0.1SS 0 

14. Mar 0.324 0 

15. Meh 0.1S4 0 

16. Fruh ... 0.172 0 

17. Bry 0.222 0 

18. Kay 0.132 O 

19. Sil 0.190 0 

20. Hor 0.312 0 

21. Pin 0.196 0 

22. Elie. ... . . 0.2S0 0 

23. I.e 0.1S0 0 

24. G. Car 0.264 0 

25. Ed. Car 0.25S 0 

26. Gin 0.180 0 

27. Sclie 0.200 0 


Note. — The blood was taken in all the above cases early in the morning, before 
breakfast, so that the figures represent the blood-sugar content on an empty stomach. 
The examination of the urine was made on twenty-four-hour specimens, on the same 
day on which the blood was examined. 

The cases presented show varying degrees of hyperglycemia rang- 
ing from 0.132 per cent, to 0.324 per cent., without any glycosuria. 

It is known that with the approach of coma in diabetes the sugar 
may disappear from the urine and accumulate in the blood. Clinical 
and experimental observations of this fact are on record, (v. 
Noorden, 13 Joslin, 14 Epstein and Felsen, 15 Epstein and Baehr. IG ) 
Extreme weakness and impaired circulation may also lessen or pre- 
vent the excretion of sugar because the kidney function is affected 
by these conditions. 

In febrile states, too, the glycosuria may disappear while the 
hyperglycemia persists. According to Barrenseheen 17 the diminu- 
tion or cessation of glycosuria after liberal feeding of oatmeal is due 
to diminished permeability of the kidneys. The relative infrequency 
of glycosuria in normal individuals after operative procedures (re- 
quiring the use of anesthetics such as nitrous oxide and ether) in 
whom a definite hyperglycemia develops is attributable to a lessened 

11 Loc. cit., p. 3. 

11 The Treatment of Diabetes, 1910, p. 72. 

"Am. Joun. Med. Sc., to appear AugU'L 1917. 

" Jour. Biol. Chcm., 1910, xxiv, 1. 

11 Bioohem. Ztschr., 1912, xxxix, 232. 



EPSTEIN" : HYPERGLYCEMIA AND GLYCOSURIA IN DIABETES 109 

permeability of the kidneys, 18 The use or administration of a num- 
ber of drugs and chemicals is known to affect the sugar-secreting 
power of the kidneys, and the development of a chronic nephritis is 
regarded as a common cause of the cessation of the glycosuria in 
diabetes. Thus, many conditions which affect the kidney function 
may interfere with the glycosuria. 

But, whereas, the advent of a chronic nephritis may be associated 
with the disappearance of sugar from the urine, the latter need not 
necessarily be the result of the kidney affection. V ery severe grades 
of renal disease may occasionally be present in diabetes without in 
any way interfering with sugar elimination. Two such cases have 
come under my observation, both dying of undoubted uremia. 19 In 
both the nephritis and the diabetes were of long standing; the gly- 
cosuria and hyperglycemia however, followed a course common to 
ordinary uncomplicated cases. The presence of albumin in the 
urine of diabetic individuals is very frequent, yet there appears to be 
no disturbance in the excretion of sugar in consequence of it. 

The sugar may disappear from the urine of a diabetic without the 
intervention of a' nephritis. According to Allen: 20 “The action of 
the sugar itself is held accountable for the diminished permeability 
of the diabetic kidney, and it would not be surprising if the kidney 
should acquire habituation to the long-continued hyperglycemia.” 
A study of the blood-sugar and a close analysis of such cases points 
to the probability that the cessation of the glycosuria is in many of 
them the result of an altered state of carbohydrate assimilation 
rather than the sequel of a diminished renal permeability or sugar 
“habituation,” for, we know that when an active disturbance of 
carbohydrate metabolism is present, causing a hyperglycemia and 
glycosuria, any interference with the excretion of sugar by the kid- 
neys results in its accumulation in the blood. The disappearance of 
the glycosuria does not mark the cessation of the diabetes. This is 
confirmed by the progressive rise in the hyperglycemia. Clinical 
examples of this condition are furnished by the cases of Lepine, 21 
v. Noorden, Joslin, 22 and also those of the author and Felsen. 

Under these conditions the blood-sugar may rise to very unusual 
heights, 1 per cent, and over, the highest being 1.379 per cent. 
(Joslin 23 ). Similar results are encountered in experimental animals 
after pancreatectomy (Epstein and Baehr 21 ). 

But this is entirely different from the conditions which exist in 
cases of diabetes, alluded to above (see Table VI), in which the 
glycosuria vanishes and a hyperglycemia persists without showing 
any progressive increase. Liefman and Stern 23 in their researches 

18 Epstein, A. A., Reiss, J-, and Brnnowcr, J.: Jour. Biol. Chem., 1910, xxvi, 25. 

15 Case L. F.: Incoagulable nitrogen, 0.242 gm. per 100 c.c. serum. Case P. K.: 
Incoagulable nitrogen, 0.320 gm. per 100 c.c. serum. 

: °Loc. cit. 

:> Rev. de M6d„ 1897, xvii, 832. 15 Loc. cit., p. 72. 

23 L oe , c it M p. 72. !< Loc. cit. 15 Biocliom. Ztscbr., 1900, i, 299. 
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on the subject have partly recognized this difference. In order to 
distinguish between the mechanism which governs the production of 
a hyperglycemia and that which regulates the glycosuria, they pro- 
pose the terms “inner” and “outer tolerance” for sugar. The first 
term applies to the blood-sugar regulation and the ability of the 
tissues to use it. The second refers only to permeability of the 
kidneys . 26 

Without some such interpretation the conduct of the blood-sugar 
in the two types of cases is irreconcilable. Certainly, the term 
lessened “permeability” of the kidneys for sugar cannot be applied 
with equal propriety to both. A distinction must be made between 
the cases in which the disappearance of sugar from the urine results 
in a progressively increasing hyperglycemia and those in which the 
cessation of the glycosuria is accompanied by a persistent hyper- 
glycemia which remains fairly constant. There is a clinical differ- 
ence as well as a pathological one between the two groups : the one 
indicates failing renal function of a certain type, is rapid in its de- 
velopment, and often signifies the close approach of coma and death; 
the other is of long duration, often presenting none of the symptoms 
common to diabetes, and is compatible with good health. 

In view of these facts I have applied renal function tests in addition 
to blood-sugar estimations to a number of cases of diabetes in order to 
determine the relation of the hyperglycemia and gtycosuriu to the 
activity of the kidneys. As stated before, Barrenscheen 27 in study- 
ing the influence of oatmeal feeding on the diabetes, found that the 
resulting decrease in the sugar output was associated with a disturb- 
ance in renal function which caused a retention of water and of 
glucose. Guided by the results of renal tests (lactose and potassium 
iodide) he came to the conclusion that the oatmeal caused an injury 
to the glomerulovascular apparatus. His deductions gain support 
from the fact that the administration of a diuretic, such as theocin, 
tends to overcome the effect of the oatmeal. 

The results obtained in this investigation are therefore of con- 
siderable interest and serve to elucidate some of the points under 
discussion. 

Methods. For the determination of renal function, phenolsul- 
phonephthalein was used. Although this substance does not aid in 
distinguishing different types of renal affections it serves to indicate 
the presence and extent of functional disorders. An excretion of less 
than GO per cent, of the dye in two hours is regarded here as subnor- 
mal. The blood-sugar was estimated by means of the niicrochcmical 


- 1 In the 2 ca'cs studied by Graham (loc. cit.) the phenomenon (hypcrplyreinia 
with little or no {ttycosuria, or "IurIi — level leak — point” ns ho terms it) h inter- 
preted ns being of the "nature of n protective mechanism.” But it is difficult to 
understand the moaning of ” protects e mechanism.” Does it signify diminished 
renal permeability or altered carbohydrate utilization? 

” Barren«chcen, H. K.: Loc. cit. 
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method of the author, 28 and for quantitative analyses of the glucose 
in the urine, Rudisch solution was employed. 

The observations here recorded were carried out on 60 cases. The 
blood was obtained for analysis early in the morning on a fasting 
stomach. Directly thereafter the patients received 6 mgs. of phenol- 
sulphonephthalein intramuscularly and then were permitted to drink 
2 glasses (16 ounces) of water. The patients voided urine at the end 
of one and two hours. In certain instances the urine was obtained 
by catheterization. In a number of cases the examination was re- 
peated, for reasons which will be evident later on. 

The cases studied may be grouped as follows: 

1. Active cases of diabetes untreated: 

(а) Without renal disease. 

(б) With renal disease. 

2. Active cases of diabetes rendered sugar-free by treatment: 

(a) Without renal disease. 

(b) With renal disease. 

3. Confirmed cases of diabetes which have become sugar-free 
spontaneously: 

(a) Without renal disease. 

( b ) With renal disease (none encountered). 

4. Active cases of diabetes showing diminution or disappearance 
of the glycosuria, but in reality the condition being much aggravated. 


Table VII. — Group I. — Untreated Cases of Diabetes, Without 

Nephritis. 




Urine. 

Phenolsulphonc- 




24-hr. 


phthalei 

n. 

Excretion, 


Blood-sugar, 

specimen, 

Sugar, 

1st hr., 

2d. hr., 

total 

Case. 

per cent. 

c.c. 

per cent. 

per cent. per cent. 

per cent. 

23. M. Le. . 

. 0.210 

3000 

2.0 

38.0 

26.0 

64. 0 

28. Mas.. 

. 0.210 

2350 

4.1 

55.0 

26. 0 

76.0 

29. Nat. 

. 0.300 

2250 

5.0 

48.0 

18.0 

66.0 

30. Ilos. 

. 0.292 

2750 

4.1 

50.0 

15.0 

65.0 

Average 

. 0.253 


3.8 



6S.0 


Untreated 

Cases of ! 

Diabetes 

with Nephritis. 


9. Gla. . . 

. 0.324 


0.25 

23.0 

28.0 

51.0 

22. Elie . 

. 0.252 

, . 

0.75 

13.0 

20.0 

33.0 

10. Bon. 

. 0.260 

, , 

0.40 

29.0 

18.0 

47.0 

21. Pin. . . 

. 0.248 

1325 

1.40 

27.0 

13.0 

40.0 

Averago 

. 0.271 


0.70 



43.0 

The figures tabulated above 

are representative 

of the 

results 


obtained in a large number of diabetic patients upon whom the tests 
were made prior to the inception of treatment. The table shows 
that the range of variation of the hyperglyc'emia in the two types 
of cases is approximately the same, but the extent of the glycosuria 
is strikingly different. Comparison is facilitated by averaging the 


53 Epstein, Albert A.: Jour. Am. Med. Assn., 1914, lxiii, 1GG7. 
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figures obtained. We thus find that the blood-sugar content in the 
two groups is 0.25S per cent, and 0.271 per cent.; whereas the con- 
centration of the urinary sugar is 3.71 per cent, and 0.70 per cent., 
respectively. The phenolsulphonephthalein excretion of these cases 
seems to parallel the sugar elimination, being considerably lower in 
the nephritic than in the non-nephritic group, the average for the 
two groups being 66 per cent., and 43 per cent., respectively. 

It would appear from a comparison of the phenolsulphoneph- 
thalein excretion and the sugar output of the cases presented that 
there is a definite relation between the two functions: that disease 
of the kidneys interferes with the sugar elimination as well as with 
that of the dye. In view of the approximate equality of the hyper- 
glycemias in the two types of cases and the marked difference in the 
glycosuria it would seem likely that the kidneys of the nephritic 
individuals are less permeable to sugar than those of the non- 
nephritic cases. 

However, it does not necessarily follow that the diminished 
glycosuria observable in the nephritic cases is the result of the renal 
disease. In the first place, repeated examinations of the blood-sugar 
in the nephritic cases fails to show any progression of the hyper- 
glycemia, such as that found in cases in which failing kidney function 
interferes with the elimination of sugar (see Cases 35 and 36); so 
that the hyperglycemia observed in these nephritic cases is really 
not the result of sugar retention due to renal “impermeability.” 
Further, withdrawal of carbohydrates from the diet of these in- 
dividuals leads to a rapid disappearance of the glycosuria, but the 
hyperglycemia persists. Reference has also been made to the fact 
that a very severe nephritis may be present and exert no influence 
whatever on the intensity of the glycosuria nor on the height of the 
hyperglycemia. For example the two cases of this type previously 
mentioned presented the following results: 

Case A. F. Blood-sugar, 0.300 per cent.; urine, 4440 c.c.; 
sugar, 5 per cent.; total, 222 grams. Phenolsulphonephthalein, 
IS per cent. 

A. K. Blood-sugar, 0.218 per cent.; urine, 3600 c.c.; sugar, 
4.6 per cent.; total, 165.6 grams. 

The quantity of sugar found in the blood at any one moment 
represents the result of three functions: (1) the rate at which sugar 
is thrown into the circulation; (2) the rate of its utilization by the 
tissues; (3) the rate of renal excretion. If the supply of sugar to 
the blood is in excess of tissue requirement, and more than the 
kidneys can eliminate, it must accumulate in the blood stream. This 
has been referred to hbovc and will be demonstrated by specific 
cases presently. If, therefore, a marked hyperglycemia is present 
which remains constant over a considerable period of time, causing 
little or no glycosuria (whether u nephritis is present or not), it 
signifies that a balance has been established between the rate at 



EPSTEIN: HYPERGLYCEMIA AND GLYCOSURIA IN DIABETES 113 


which sugar is supplied to the blood and its utilization by the 
tissues. This is supported by the findings in a group of cases without - 
renal disease in which the glycosuria disappeared spontaneously 
or following treatment, but the hyperglycemia remained persistently 
high. (See Tables VIII and IX.) 


Table VIII. — Group II. — Diabetic Cases Rendered Sugar-free by Treatment: 

Non-nephritic. 




Urine. 

Phenolsulphone- 




24-hr. 


phtlmlein. 

Excretion 


Blood-sugar, 

specimen , 

Sugar, 

1st hr., 

2d. hr., 

total 

Case. 

per cent. 

c.c. 

per cent. 

per cent. 

per cent. 

per cent. 

25. Ed. Car. 

. 0.258 

1560 

0 

40.0 

22.0 

62.0 

31. A. Mor. 

. 0.178 

1250 

0 

44.0 

27.0 

71.0 

17. Bry . . 

. 0.222 

, , 

0 

40.0 

22.0 

02.0 

16. Fruli. 

. 0.172 

3000 

0 

57.0 

21.0 

78.0 

14. Mar. 

. 0.324 

, , 

0 

60.0 

15.0 

75.0 

15. Mch. . 

. 0.182 

, , 

0 

# , 


69.0 

24. G. Car. . 

. 0.264 

1600 

0 

54.0 

21.0 

75.0 

11. DeB. . 

. 0.216 


0 

33.0 

23.0 

56.0 

5. Lei . 

. 0.164 

2500 

0 

30.0 

29.0 

59.0 

Average 

. 0.220 





67.0 

A Diabetic 

Cases Rendered Sugar-free by 

Treatment: Nephritic. 

7. Feu. 

. 0.208 

# , 

0 

17.0 

24.0 

41.0 

20. Hor. 

. 0.312 

. . 

0 

26.0 

29.0 

55.0 

32. Trou. 

. 0.101 

900 

0 

37.0 

9.0 

46.0 

33. J. Wei. . 

. 0.213 


0 

28.0 

27.0 

55.0 

Average 

. 0.217 





49.0 


Table IX. — Group III. — Confirmed Diabetics Who have Become 
Sugar-free Spontaneously: Non-nephritic, 


Case. 

Blood-sugar, 
per cent. 

Urine. 

24-hr. 

specimen. Sugar, 

c.c. per cent. 

Phenolsulplione- 

phthalcin. 

1st hr., 2d. hr., 

per cent. per cent. 

Excretion, 
total 
per cent. 

19. Sil. . . 

. 0.196 

1500 

0 

55.0 

19.0 

74.0 

18. Kay. 

. 0.132 

, . 

0 

40.0 

30.0 

70.0 

6. Adv. 

. 0.162 

, , 

0 

47.0 

17.0 

04.0 

4. Str. . . 

. 0.194 

2280 

0 

42.0 

18.0 

60.0 

Average 

. 0.171 





67.0 


Among the. cases presented in Table VIII there are four with 
evidences of renal disease. The only difference observable between 
these latter and the non-nephritic cases is in the amount of phenol- 
sulphonephtlmlein excreted. The non-nephritic cases manifest a 
high blood-sugar content without a glycosuria and the phenol- 
sulphonephthalein elimination is normal. The group of spon- 
taneously recovered cases is comprised of individuals who were 
known to have had diabetes but who made no special effort to control 
the disease. From the stand-point of the glycosuria these cases 
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might be classed as mild or moderate. However, the blood-sugar in 
* them is high, but not to the same extent as in those which have been 
rendered sugar-free by treatment. This may be due to a difference 
in the duration of the sugar-free period. The functional activity 
of the kidneys in these cases is perfectly normal. 

Two deductions appear admissible from these results: (1) that an 
increased blood-sugar content may be present in diabetic individuals 
without giving rise to glycosuria even in the absence of renal disease; 
(2) that the hyperglycemia in the nephritic individuals is no greater 
than it is in the non-nephritie. 

That the hyperglycemia observed in the above cases is not the 
result merely of a lessened renal permeability, but that of some 
alteration in the supply and utilization of sugar, is shown by the 
relative constancy of blood-sugar content which is observed when 
the examinations are frequently repeated. An illustration of this 
fact is found in the following cases: 


Table X . 


Care. 

Dale. 

Wood-suRar, 
per cent. 

Urine-siiRnr. 

2. Re. 

Jan. 29. 1910 

0.195 

0 


Nov. 1, 191G 

0.220 

0 


Nov. 11, 1910 

0.1S0 

0 

5. Lei. 

July 13,1910 

0.154 

0 


July 31, 1910 

0.14S 

0 


Aug. 5, 1910 

0.102 

0 

10. Bon. 

April S, 1910 

0.200 

0 


April 9, 191G 

0.244 

0 


April 10, 1910 

0.250 

0 


April 11, 1910 

0.200 

0 


April 12, 1910 

0.210 

0 


April 13, 1910 

0.200 

0 


April 14, 1910 

0.220 

0 


April 10, 1910 

0.240 

0 

22. Elio. 

June 19, 1910 

0.2S0 

0 


July 8, 1910 

0.320 

0 


July 15, 1910 

0.320 

0 

The above cases serve as an illustration of the condition which is 

encountered 

in certain cases 

of diabetes — namely 

', a persistent 


hyperglycemia which remains at a constant level. There is no 
glycosuria, notwithstanding the fact that the kidneys functionate 
normally in all other respects. From what has been said before we 
must conclude that a rearrangement of some sort has taken place 
by which a balance between the supply of sugar to the blood and its 
utilization by the tissues is constantly maintained. Undoubtedly, 
the kidneys take part in this process, as other organs do, so that the 
absence of sugar from the urine does not indicate a lessened per- 
meability (,in the sense of inability to eliminate glucose or an active 
interference with its excretion), nor docs it signify “habituation" 
of the kidneys to the hyperglycemia, for that alone would not be 
capable of maintaining the blood-sugar content at a constant level. 
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We must assume, therefore, that the hyperglycemia without a 
glycosuria which we find in these cases represents a condition in' 
which the supply of sugar is appropriate to the utilization and does 
not exceed it. The acquired “tolerance” of the kidneys for the 
hyperglycemia in this sense constitutes a “protective mechanism” 
(see footnote 26, p. 110) and is different from the mechanism ordi- 
narily understood in the term “lessened permeability.” 

When the supply of Sugar to the blood exceeds the rate of its 
utilization by the tissues the result is a hyperglycemia. What 
actually happens when the kidneys fail to excrete the excess is that 
it accumulates rapidly in the blood and the hyperglycemia mounts 
progressively. This is illustrated by the eases already referred to 
(Lepine, v. Noorden, etc.), and the experiments on animals (Epstein 
and Baehr) mentioned above. 

It also has been pointed out that the presence of renal disease and 
reduced phenolsulphonephthalein excretion may be associated in 
diabetes, with a marked hyperglycemia and slight glycosuria, and 
that the latter is not necessarily the result of the nephritis. The 
question therefore arises concerning the nature of the renal dis- 
turbance which is capable of interfering with the glucose elimination, 
in consequence of which the liberated and unused sugar accumulates 
in the blood. Reference has been made to Barrenscheen’s obser- 
vations on the effect of oatmeal on the sugar secreting function of 
the kidneys. The disturbance produced is evidently of a circulatory 
nature. This is supported by the tests with lactose and potassium 
iodide instituted by him and by the salutary effect of diuretics upon 
the disturbance. 

The following protocols are therefore of special interest in this 
connection, because they demonstrate the role of the kidneys in the 
regulation of the hyperglycemia and glycosuria in diabetes. They 
indicate, furthermore, that “lessened permeability” is probably 
identical with failing renal function of a type which may react to 
therapeutic measures. 

GROUP IV. 

Case 35. — A. K.; male; aged sixty-three years; suffering from 
diabetes mellitus for eighteen years. One week before coming under 
observation he developed a thrombosis of the femoral artery. Upon 
examination it was found that the patient had a chronic endocarditis 
and arteriosclerosis. The urine was small in amount (daily output 
about 900 c.c.), highly concentrated, and contained a moderate 
amount of albumin, numerous casts, and some blood cells. The 
sugar output ranged from 2.0 per cent, to 3.5 per cent. The blood- 
sugar varied between 0.220 and 0.260 per cent. 

Dietary restriction (modified Allen regime) caused a prompt 
disappearance of the glycosuria. The patient’s condition improved 
and he was gradually allowed more food. Two weeks after the 
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first observation, when the patient was permitted to sit in a chair, 
it was noticed that the quantity of urine passed became diminished 
(660 c.c. per day). It remained sugar-free, but the amount of 
albumin and formed elements increased. The heart action appeared 
much weaker, but there was no evidence of cardiac enlargement. 
The healthy extremity showed slight edema. The blood examined 
at this time showed a hyperglycemia of 0.412 per cent. 

It was evident that the patient at this stage was receiving more 
carbohydrate than he could tolerate, and because of the circulatory 
disturbance, which also affected the kidneys, no sugar appeared in 
the urine. Cardiac stimulation was resorted to (spartein sulphate 
and infusion of digitalis), with very prompt response in the pateint’s 
condition. The heart action improved; the quantity of urine rose 
to 1500 c.c. Sugar appeared in the urine (2.2 per cent.) and the 
blood-sugar dropped to 0.200 per cent. 

Case 36. — A. M.; female, aged forty-two years. Came under 
observation February 16, 1916, with a history of menorrhagia and 
diabetes mellitus. Patient stated that when the urine was first 
examined (some time in January) it contained over 10 per cent, of 
glucose. The patient complained of the usual symptoms, par- 
ticularly of the polydipsia and the pruritus vulva;, both of which 
were observed one month prior to the date of consultation. Upon 
examination the patient appeared emaciated, weighing 110 pounds 
(usual weight 139 pounds). The skin and mucous membranes were 
dry. Tongue heavily coated; acetone odor to the breath. Heart 
action rapid (110 beats per minute); sounds fairly good; no 
murmurs. Pulses small and soft; blood-pressure 112 systolic and 
80 mm. diatolic (Merser apparatus). Abdomen lax; liver not 
enlarged. Marked hyperemia of the vulva; uterus enlarged; 
tumor mass palpable in the posterior wall. 

The patient was put on a restricted diet: 500 grams of 5 per cent, 
vegetables, black coff'ce, broths, and small amounts of whisky, 

1 to 2 ounces daily. This diet was kept up until the patient became 
sugar-free, and then gradual additions of other foodstuff's were 
made. 

The clinical course pursued by the patient during the first period « 
of observation (February 16 to March 7), was very favorable. 
Although there occurred a progressive loss in weight, there seemed 
to be general improvement. The symptoms originally complained 
of disappeared and the patient experienced a feeling of well-being. 
'Phe changes which took place in the blood and urine are recorded in 
Table XI. 

February 17, the first day of observation, the patient eliminated 
2(WK) c.c. of urine, containing 1.2 per cent, of glucose. The blood- 
sugar was 0.220 per cent., and the phenolsulphoncphthalein excretion 
was 74 per cent, in two hours. March 4 another phenolsulphone- 
phthalein test was made and the excretion was normal (71 per cent. 
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in two hours), although the blood-sugar was 0.178 per cent., and the 
urine was sugar-free. In other words, the hyperglycemia which 
remained was not associated with any disturbance of renal function. 


Table XI. — Case 36. 


Date. 

Urine. 

Ace- 

tone. 

Dia- 

cetic 

acid. 

Blood- 

sugar, 

per 

cent. 

Alveo- 

lar 

CO- 

Phenolsulphone- 
phtlialoin excretion 

Remarks 

Qunn 

tits', 

c.c. 

Sugar, 

per 

cent. 

1st hr. 

2d hr. 

Total 









P C 

p c 

P C 


Feb. 

10, 1910 

SS. 

4* 

+ + + 

+ + + 








17, 1910 

2000 

1.2 

+ + 

+ + 

0.220 


40 

2S 

74 



IS, 1910 

1500 

O.S 

+ + 

+ 








19, 1910 

1875 

0.0 

+ 

0 








20, 1910 

1575 

0 55 

+ 

+ + 








21, 1910 

1950 

0 

+ 

0 







it 

22, 1910 

1000 

0 

VFT. 

0 








23, 1910 

1375 

0 

4* 

0 







tt 

24, 1910 

1250 

0 

VFT. 

0 







tt 

25, 1910 

1200 

0 

VFT. 

0 







tt 

20, 1910 

1G00 

0 

VFT. 

0 







it 

27, 1910 

1200 

0 

4* 

0 







tt 

2S, 1910 

1400 

0 


0 







tt 

29, 1910 

2150 

0 

VFT. 

0 







Mar. 

1, 1910 

1000 

0 

+ + 

0 








2, 1910 

1125 

0 

4* 

0 








3. 1910 

850 

0.7 

4" 

0 

0.190 







4. 1910 

1250 

0 

+ + + 

0 

0.178 


44 

27 

71 



5, 1910 

750+ 

0 

FT. 

0 








0, 1910 

2725 

0 

VFT. 

0 








7, 1910 

1200 

0 55 

4* 

0 

0 182 






June 

7, 1910 

1200 

0.25 

+ 

0 

0.284 

5 0 






S, 1910 

1120 

0 

+ 

FT. 








9, 1910 

840+ 

0.43 

Tr. 

0 

0 208 

0 0 



48 



21, 1910 

1080 

0.2 

0 


0 288 

5 1 






22, 1910 

990 

0 

0 

o 

0 324 

3 2 





It 

25, 1910 

1020 

0 

0 

0 

0 272 






July 

4, 191G 

090 

0 

0 

0 

0 100 

4 2 



31 

Edematous 


5, 1910 

8000 

0 

0 

0 






Inf digitalis 

tt 

0, 1910 

3500 

0 

0 

0 

0 356 





Edema ab- 


7, 1910 

2100 

0 5 

4* 







sent 


10, 1910 

19.80 

2 5 

++ 

Tr. 








11, 191G 

900 

2 2 

++ 

+ 








12, 1910 

1320 

2 0 

++ 

+ 








13, 1910 

1440 

2.0 










19, 1910 

1500 

1.00 









It 

21. 1910 

1G50 

1 1 

++ 

0 

0 200 

3.9 



71 



+ = decided reaction. VFT. = very faint trace. FT. = faint trace Tr = trace Inf — 
infusion. S S. = single specimen. 


In the interval between March 7 and June 7 the patient was seen 
infrequently and definite observations could not be made. June i 
the patient returned and appeared to be in very poor condition. 
The urine contained only 0.25 per cent, of glucose, a trace of acetone, 
and no diacetic acid. The blood-sugar, however, was 0.2S4 per cent., 
the highest figure yet attained in this case. On the following day 
the urine was again sugar-free, but a day later a small quantity of 
sugar reappeared (0.43 per cent.). The blood-sugar taken then 
was 0.26S per cent., and the phthalein excretion was only 48 per 
cent, in two hours, lienee much lower than in the previous test. It 
is evident from this observation that there was a retention of sugar 
at the time, occasioned by defective function, and consequent 
decrease in renal permeability. 
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A slight glycosuria alternating with a sugar-free state continued 
until June- 20. The blood-sugar remained at approximately the 
same high level. In view of the patient’s very low tolerance foV 
carbohydrates (in fact for any food) it appeared advisable to attempt 
fasting. The result of this procedure was an aggravation of existing 
conditions. The urine became free from sugar and ketone bodies, 
but the blood-sugar rose to 0.324 per cent., a still higher level than 
previously observed. The acidosis also increased, as shown by the 
alveolar CO<, which dropped to 3.2 per cent. (Frederici apparatus). 

A further rise in the hyperglycemia showed definite progression 
of the diabetic process, notwithstanding the fact that the urine was 
sugar-free. The fasting was therefore interrupted. A small quantity 
of 5 per cent, vegetables was allowed, together with 500 c.c. of milk 
and two ounces of whisky. Because of the increasing acidosis, 
bicarbonate of soda (4 grams t. i. d.) was administered. As a result 
of this treatment the patient’s condition seemed to improve. The 
urine remained free from sugar and acetone and the blood-sugar 
dropped to 0.272 per cent. It is noteworthy that the daily output 
of urine in this period has been small, particularly as the thirst and 
polydipsia were pronounced. 

The existing pathological conditions became apparent from the 
course of events in the next period of observation (July 3 to 21). 
July 3, contrary to instructions, the patient took a lengthy auto- 
mobile ride. Before the completion of the trip the patient suddenly 
became very faint, and upon her return it was found that she 
seemed swollen all over. A very pronounced general anasarca de- 
veloped in the next twelve hours. The heart action was slow (48 
beats per minute) and feeble. The respirations were slow (12 per 
minute) and sighing in character. The patient was very drowsy, 
but responded to questions when aroused. 

The urine was sugar-free and did not contain any ketones. The 
blood-sugar was only 0.1G6 per cent. The phthalein excretion was 
34 per cent, in two hours. The latter, of course, was in keeping 
with the clinical phenomena, i. c., reduced urinary excretion and the 
edema, but the relatively low hyperglycemia appeared to be 
paradoxical. The absence of glycosuria, because of deficient renal 
permeability, should have caused a retention of sugar in the blood, 
and hence, a greater hyperglycemia. The reason for this discrepancy 
appears in the developments of the next few days. 

Following the therapeutic indications at this stage the bicarbonate 
of soda was stopped, and the infusion of digitalis, in half-ounce 
doses, every three hours was administered. The result was most 
remarkable. In the ensuing twenty-four hours the patient elimi- 
nated 8000 c.c. urine, which was free from sugar, acetone, and 
diacetie acid, and the day following 3500 c.c. of a like urine was 
passed. The edema disappeared entirely. The blood-sugar 
examined on the morning of July 0 showed the high figure of 0.350 
per cent. The blood-pressure, systolic, rose to 12, S nun. The heart 
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action was more forcible and the pulse-rate 68 per minute. With 
the improvement in renal secretion, sugar reappeared in the urine, 
at first 0.5 per cent. (July 7), rising gradually to 2.5 per cent. (July 
10). Subsequently it diminished slowly, and on July 21 the glyco- 
suria was only 1.1 per cent. The blood-sugar on that day was only 
0.206 per cent. The phthalein test showed again a normal excretion 
(71 per cent, in two hours). 

Thus it appears that during the period of anasarca the lowered 
hyperglycemia was due to abstraction of sugar from the blood by 
the edema fluid. With the increased diuresis and the subsidence of 
the edema the surplus sugar was returned to the blood. Sugar did 
not appear in the urine until the function of the kidneys improved, 
and the glycosuria became progressively more intense as renal 
activity increased. Following the elimination of the retained sugar 
the hyperglycemia diminished, so that finally when the renal 
function returned to normal (J ufy 21) we find moderate glycosuria 
with a corresponding hyperglycemia, comparable to that observed 
on the day of the first test (February 17). 

The above cases (unlike those of Groups 2 and 3, vide supra) 
show that interference on the part of the kidneys with elimination of 
sugar causes a retention of this substance in the blood, and hence a 
progressively increasing hyperglycemia. Although we have no 
conclusive evidence of the exact nature of the renal disturbance 
which affects the glycosuria and hyperglycemia in this manner, 
the associated circulatory disturbances make it seem probable that 
the derangement in the kidneys is of circulatory origin analogous 
to the condition found after feeding oatmeal (Barrenscheen). The 
prompt manner in which these cases react to cardiovascular stimu- 
lation, with an increase or reappearance of the glycosuria and a fall 
in the hyperglycemia, makes this deduction all the more likely. 

These observations are of importance not only in showing us a 
phase of kidney function which influences the hyperglycemia and 
glycosuria, but also because the diminution or cessation of glyco- 
suria in diabetes mellitus, which is accompanied by a progressively 
increasing hyperglycemia, affects the prognosis and constitutes an 
important indication for certain therapeutic measures. 

We thus encounter two types of cases in diabetes: one in which 
the disappearance of the glycosuria is associated with a definite 
retention of • sugar in the blood, due to failing kidney function 
(lessened permeability), which is probably of circulatory origin; 
the other in which the cessation of the glycosuria is not the result 
of renal interference. In this latter group the hyperglycemia may 
persist, but it remains constant — at least it shows no progression. 
That this is due to a rearrangement of the carbohydrate metabolism, 
whereby the plane of sugar utilization becomes elevated (“inner 
tolerance” of Liefman and Stern or “protective mechanism” of 
Graham), and not due to a lessened renal permeability, is gleaned 
from the conduct of such cases under special conditions of nutrition. 
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Since tlie introduction of the fasting method of treatment of diabetes 
we have found that the ordinary uncomplicated cases (particularly 
those of recent origin) show that the disappearance of glycosuria 
is accompanied by a rapid fall in the blood-sugar, often reaching the 
normal level. In the group of cases mentioned above (Group 2), 
fasting reduces the hyperglycemia somewhat, but does not, as a 
rule, bring it back to normal. In a small proportion of cases con- 
siderable reduction in the hyperglycemia may thus be obtained. 
Macleod mentions one case 23 in which the blood-sugar decreased 
from 0.1S3 per cent, to 0.107 per cent., after rigid dietary control. 
I have found among my cases thirteen instances of reduced hyper- 
glycemia following adequate dietary management, ranging over 
varying periods of time (see Table XII). 

In most instances, however, the hyperglycemia persists long after 
the disappearance of the glycosuria, notwithstanding fasting and 
prolonged dietary restrictions. 


Table XII. 


Ciisc. 

Date. 

Blood -susar, 
per cent. 

Urinc-siiRar. 

G. Adv. 

July 17. 191G 

0.102 

0 


July 20. 1910 

0.0GG 

0 


Aur. 30, 191G 

0.09S 

0 

19. Sil. 

May 31, 191G 

0.19G 

0 


June 19, 1910 

0.115 

0 


July 3, I91G 

O.OSO 

0 

•1. Str. 

July 10, 1916 

0.194 

0 


July 30. 1910 

0.091 

0 


Sept. S, 1910 

0.110 

0 


Sept. 21, 191G 

0.105 

0 

32. Trou. 

Oct. 2S, 1915 

0.101 

0 


Auk. 21, 191G 

0.101 

0 

25. Ed. Ca. 

Jan. 3, 191G 

0.300 

0 


Nov. 7, I91G 

0.194 

0 


April 17, 1910 

0.258 

0 


Auk- 23, 191G 

0.102 

0 

15. Meh. 

June 0. 1910 

0.1S2 

0 


Auk- 15, 191G 

0.100 

0 

7. Feu. 

June 19, 1910 

0.20S 

0 


Auk. 30, 1910 

0.112 

0 


Sept. 25, 1910 

0.110 

0 

1G. Frith. 

Julv 17, 1910 

0.172 

0 


Aur. 10. 1010 

0.13G 

0 

5. Loi. 

Julv 10, 1910 

0.1 04 

0 


Sept. 2, 1910 

0.142 

0 


Sept. S. 1910 

0.101 

0 


Sept. 2S, 1910 

0.103 

0 

27. Sche. 

Nov. 0. 1911 

0.200 

0 


Mav 15, 1910 

0.075 

0 

2. lie. 

Jan. 15, 1910 

0.200 

0 


Jan. 29, 1910 

0.195 

0 


Nov. 11. 1910 

0.1S0 

0 

21. Pin. 

April 1, 1910 

0.24S 

0 


April S. 1910 

0.190 

0 

31. Too. 

Sept. 19. 1915 

0.190 

0 


Sept. 10, 1910 

0.109 

0 


Macleod, X X It.: Ix»c. cit. 
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Summary and Conclusions. 1. A condition simulating renal 
diabetes, i. e., a glycosuria without hyperglycemia, may occur in 
diabetes mellitus. This is brought about by an increase in blood 
volume which reduces the concentration of the blood-sugar, and the 
consequent fall in its percentage masks the hyperglycemia. In 
order, therefore, to prove the existence of a true renal diabetes it is 
necessary to show that the total sugar content of the blood is not 
increased above normal. 

2. Hyperglycemia without glycosuria is of frequent occurrence 
in diabetes mellitus. When sugar is absent from the urine a per- 
sistent hyperglycemia which remains constant or does not show pro- 
gression indicates an altered state of carbohydrate metabolism in 
which a balance is established between the supply of sugar to the 
blood and its utilization by the tissues on a higher plane than that 
found normally. This is interpreted as a condition of increased 
"tolerance” of the kidneys for sugar and not that of "lessened 
permeability.” 

3. Renal disease (true nephritis) need not interfere with the 
elimination of sugar. The cessation of the glycosuria in diabetes 
mellitus when a nephritis supervenes is not necessarily the result of 
the kidney affection, Increased tolerance of the kidney for sugar 
may exist when a nephritis develops. The two conditions may be 
synchronous or coincident. 

4. Lessened permeability of the kidneys, i. e., interference with 
the excretion of sugar in the course of an active diabetes, leads 
to the progressive accumulation of sugar in the blood. The glyco- 
suria may diminish or disappear entirely. This clinical complex 
portends the approach of coma and appears to be due to a circulatory 
disturbance of the kidneys associated with a general cardiovascular 
asthenia. The administration of appropriate medication may over- 
come the disorder. Improvement manifests itself by reappearance 
of the glycosuria, with a consequent fall in the hyperglycemia. 
The development of an anasarca may cause a fall in the percentile 
blood-sugar content and thus conceal the retention of sugar. This 
is due to the abstraction of sugar from the blood by the edema fluid. 
The subsidence of the anasarca causes a return of the hyperglycemia. 

5. Testing the kidney function by means of phenolsulphone- 
phthalein in diabetes mellitus is a useful procedure. It aids in 
understanding the relation of the hyperglycemia to glycosuria. It 
is particularly helpful in those cases in which a fall in the urinary 
sugar is associated with a rise in the blood-sugar, thus yielding 
confirmatory evidence of the fact that the elimination of glucose is 
interfered with. 

I wish to acknowledge my thanks to Dr. Joseph Reiss for technical 
assistance in the work. 
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Fractures and Dislocations. By L. A. Stimson, B.A., M.D., 
LL.D. Yale; Professor of Surges in Cornell University Medical 
School, New York; Consulting surgeon to New York and Bellevue 
Hospitals, etc. Eighth edition. Pp. 946; 475 illustrations and 
39 plates. New York and Philadelphia: Lea & Febiger, 1917. 

Tiie fact that this is the eighth edition of the excellent work is 
insurance enough of the value of its text and the appreciation of its 
work by the profession at large. 

The principal changes and additions in the work are in the line of 
treatment. In recent years there has been marked increase in the 
interest taken in fracture treatment. The great number of fractures 
treated among the soldiers has also added much to the available 
knowledge of the more obscure points. The author in two visits to 
France saw a great deal of the fracture work done by many of the 
ablest surgeons in the world and has consequently enhanced the 
value of Ids work by such additions. 

The book describes in detail many of the newer forms of suspen- 
sion and extension treatment of fractures both simple and compound. 
Illustrations of such dressings are included and add greatly to the 
value of the text in that they show us the important details accu- 
rately. Throughout the work, the treatment is given great con- 
sideration and no minutiae is too unimportant to describe. This is 
a very good principle, for so many books on fractures neglect this 
very vital point. Furthermore, great stress is justly and wisely 
laid upon traction and extension as a very important feature in 
certain types of injury. 

In the chapters on dislocations, the largest addition has been on 
the subject of tiie dislocations of the shoulder in infancy— birth 
dislocations and the posterior subluxations. A short section on 
subluxation of the great horn of the hyoid has also been added. 

The work is an exceedingly valuable one by virtue of its com- 
pleteness. lucidity of detail and great number of good descriptive 
illustrations, E. L. E- 
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Surgical Operations. By Krause, Heyman and Eiirenfried. 

Vol. II. Pp.' 715; 373 illustrations. New York: Rebman 

Company, 1917. 

This volume, the second of a series of six, deals with the surgical 
operations on the jaws, the mouth, pharynx, salivary glands, facial 
and cervical nerves, and brain. It is "written in German primarily 
and translated into English by Albert Ehrenfried. The book is 
larger than need be, due to wasted space in wide margins and 
unnecessarily large illustrations. Although the authors designate 
the work as one of surgical operations, they consume lots of valuable 
space with daily clinical notes on their operative cases in many 
instances. They also devote too great description of network of 
veins, small arteries, etc., that they mention but only to suggest 
their probable identity. These digressions are very helpful and 
exceedingly interesting from the clinical standpoint, but tend to 
make an operative surgery too cumbersome. 

With these exceptions the work is a very good one. The text is 
clearly pleasing, presented despite a definite inclination toward the 
foreign style of expression. The plates are excellently executed in 
color and are very descriptive of the point they intend to depict. 

The volume is really much more than are operative surgery. In 
addition to describing the operations in more or less detail, it takes 
up the clinical phase and also refers repeatedly to other author’s 
works. 

Many of the operations described are but seldom seen so that the 
book really brings us something almost entirely new in many 
respects. E. L. E. 


A Text-rook of Histology. By Frederick R. Bailey, A.M., 

M.D. Fifth edition. Pp. 652; 392 illustrations. New York: 

William Wood & Co. 

The present edition shows but slight changes from the previous 
one, reviewed in this Journal, 1915, vol. cl., p. 130. The demand 
for a new printing shows that the book has attained a place among 
standard tests for the instruction of students in normal histology. 
The chapter on the central nervous system by Dr. 0. S. Strong, 
containing a little over 100 pages, is quite comprehensive. It gives 
not only the histology of important regions, but also descriptions 
and illustrations of cross-sections of the brain stem at various levels, 
and diagrammatic charts to show the course of the more important 
pathways. To anyone desiring a succinct and well-balanced account 
of the internal structure of the nervous system, a study of this 
presentation of the subject will be interesting. W. H. F. A. 
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The Pathology of Nephritis. By William Ophuls, Division 
of Pathology. Stanford University Medical School. Pp. 103; 
64 photographs and photomicrographs. Published by the 
Stanford University, California. 

This small book consists of a record of thirty-two cases of acute, 
subacute and chronic glomerulonephritis. Of each case a brief 
clinical history, the urinary findings, the blood-pressure, eye-ground 
findings and in some case phthalein tests are given. A detailed 
description of the gross and histologic pathology of the kidney 
follows the clinical record and a microphotograph of the kidney 
of each case is included. The author discusses the cases in four 
groups: acute, early subacute, late subacute and chronic cases, and 
draws certain conclusions from the series. 

As a collection of carefully studied cases the book is of much 
interest to the investigator in renal pathology and might serve a 
useful purpose in furnishing the student with a larger series of cases 
of these types of nephritis than he would be likely otherwise to have 
presented to him. J. II. A. 


Boxe and Joint Studies. By Leonard W. Ely, Associate Pro- 
fessor of Surgery (Orthopedics), and John Francis Cowan, 
Assistant Professor of Surgery in Stanford University. Pp. 139; 
41 illustrations: Stanford University Publications. 

This pamphlet presents the results of experimental work by the 
authors on dogs and rabbits in connection with the following sub- 
jects: Experimental resection of the dog’s knee-joint; reaction of 
the tissues of the knee-joint of the rabbit to injury; a study of one 
hundred dry bones sawed in the laboratory; a study of the sterno- 
clavicular joint. A summary of each experiment is given and con- 
clusions are presented at the termination of each piece of work. 

T. T. T. 


Principles of Treatment of Broken Limbs. By William F. 
Fluiirer, Consulting Surgeon to Bellevue and Mount Sinai 
Hospitals. Pp. 122; 31 illustrations. New York: Itcbman 
Company. 

Beginning in 1S72, while a member of the House Staff of the 
Bellevue Hospital of New York, the author devised a method for 
the more speedy fixation of the fragments of a fracture in adjusted 
relations. This was accomplished by means of the use of roughened 
narrow tin strips and plastcr-of-Paris bandages for the construction 
of the permanent retentive apparel. Special emphasis is given to 
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the author’s apparatus for the setting and fixation of the fragments 
of a fracture of the femur. Its inexpensiveness, ease of construction 
and apparent effectiveness, call for special consideration now in 
view of the great difficulties to be met with in the treatment of 
such fractures under war conditions. Open operation in simple 
fractures, septic wound complications, compound fractures and 
primary amputations, receive especial attention T. T. T. 


A Practical Medical Dictionary. By Thomas Latiirop 

Stedman, A.M., M.D. Fourth revised edition. Pp. 1102; 

illustrated. New York: William Wood & Co. 

The reviewer had the opportunity of reviewing a previous 
edition of this work, the second ; at that time the dictionary, from a 
rather hasty perusal of its contents, was spoken of in extremely 
commendatory terms. Since then this second edition has been in 
constant use. During the past four years but three words were 
found in the literature which upon referring to the book were not 
incorporated in it. In the present edition, the fourth, the reviewer 
finds not only these three words but also more than two thousand 
others! — a splendid commentary of the additions that have been 
made. After all the sine qua non of a dictionary is the number of 
definitions, and in the present volume the writer has been unable 
to find any words omitted. As to the correctness of the spelling, 
the character of the definitions themselves, and the pronunciation 
of the words, the name of the scholarly and erudite author assures 
us of their authority. J. H. M., Jr. 


A Text-book of Pathology. By Alfred Stengel, M:D., 
Sc.D., Professor of Medicine, University of Pennsylvania; 
Physician to the Pennsylvania and to the University Hospitals, 
and Herbert Fox, M.D., Director of the Pepper Laboratory 
of Clinical Medicine, University of Pennsylvania; Pathologist 
to the Philadelphia Zoological Garden. Sixth edition. Pp. 
1045; 468 illustrations, with 15 colored plates. Philadelphia 
. and London: W. B. Saunders Company. 

Dr. Stengel’s Text-book on Pathology was thoroughly and care- 
fully revised in 1915 in cooperation with Dr. Herbert Fox. The 
present volume is a resetting of this sixth edition. In some ways 
this edition is comparable to the earlier previous ones, which have 
made the book a standard among pathological text-books. In many 
ways, however, extensive changes have been made, first in order 
to incorporate more of the pathological physiology, the study of 
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which has become so important to modern every-day medicine, 
and second to enlarge and extend the consideration of pathogenesis 
of diseases. In spite of these additions it would seem to the reviewer 
that even greater additions to these two sections would be of value. 
Pathology nowadays is concerned not only with the gross and 
microscopic changes that occur in the organs as a result of disease, 
but also takes into consideration the changes that occur as a result 
of the disturbance of functions that occur as a result of pathological 
changes. The value of the book would be greatly enhanced if such 
alterations in the physiology of pathological organs were enlarged 
and dealt with more extensively. J. II. M., Jr. 


Diseases of the Stomach, Intestines and Pancreas. By 
Robert Coleman Kemp, M.D., Professor of Gastro-intestinal 
Diseases at the Fordham University Medical School; Gastro- 
enterologist at the Fordham University Clinic. Third edition, 
revised. Pp. 1096; 438 illustrations. Philadelphia and London: 
TV. B. Saunders Company, 1917. 

The third edition of this standard work appears enlarged and 
greatly improved in form. The book is extremely well written and 
absolutely complete in every way, and is one which the general 
practitioner may depend upon for a complete knowledge of a sub- 
ject which is daily brought to him. The additions of this third 
edition include most notably a complete expedition of the roentgen 
ray as an aid to diagnosing particularly the organic defections of 
the stomach and intestines. Dr. Kemp has also incorporated the 
newer ideas in regard to protein infection, diverticulitis, and so on. 
It is a pleasure to commend the book. J. H. hi., Ju. 


Diagnosis and Treatment of Abnormalities of Myocardial 
Function. By T. Stuart Hart, A.M., M.D., Assistant Pro- 
fessor of Clinical Medicine in the College of Physicians and 
Surgeons, Columbia University. Pp. 320; 24S illustrations. 

A growing importance of cardiac arrhythmias and the necessity 
of recognizing them when they appear is important. A book such 
as the present one written by Dr. Hart not only is of scientific 
importance, but a great clinical necessity. The various irregularities 
are considered fully and due prominence is given to those which 
arc the most important. The book is to be thoroughly recom- 
mended and will prove extremely valuable to those who are inter- 
ested and sufficiently scientific to wish to study carefully the various 
phases of cardiac pathology in its broader swipe. 

* T II Tf In 
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A Treatise on Diseases of the Skin. By Henry W. Stelwagon, 
M.D., Ph.D., Professor of Dermatology, Jefferson Medical 
College, Philadelphia. Eighth edition, thoroughly revised. Pp. 
1309; 356 text illustrations and 33 full-page colored and half-tone 
plates. Philadelphia and London: W. B. Saunders Company. 

It is always a pleasure to review a volume which has the uniform 
excellence of Dr. Stelwagon’s treatise. In reviewing the last five 
editions, in ‘each, the author has accomplished his purpose of 
bringing the volume absolutely up to date. There is no cutaneous 
treatise that is more replete with reference, thereby giving the 
investigator, even if not a dermatologist, the opportunity for 
further study. The same high class of photographic art is exhibited, 
as in past editions; the new illustrations are uniformly good. The 
following diseases have either been added to the present volume 
or the sections dealing with the same revised: Occupational der- 
matose; paraffinoma; purpura annularis telangiectodes; xanthoma 
elasticum; ulerythema ophryogenes; pellagra; angioma serpigino- 
sum; erythema elevatum diutinum; pemphigus neonatorum (impe- 
tigo contagiosa bullosa neonatorum), leprosy; the leukemias; 
eczematoid ringworm, and others. 

Although there are many books published, a few of which excel 
the present volume in some detail or other, particularly the patho- 
logical aspect, there is none, however, all phases of the treatise 
considered, that surpasses the same. F. C. K. 


Fats and Fatty Degeneration. By Martin II. Fischer, M.D., 
Eichberg Professor of Physiology in the University of Cincinnati, 
and Martin 0. Hooker, M.D., Instructor in Physiology in the 
University of Cincinnati. Pp. 155; 65 illustrations. New 
York: John Wiley & Sons, Inc., 1917. 

The book, or really monograph, is a collection and amplification 
of the results of experiments which have not ever before been 
published in English except in abstract form in Science. In the 
preface the authors say: “While our earlier colloid-chemical studies 
has compelled a desultory consideration of some of the problems 
here dealt with, this detailed study of the question of the fat in 
the cells is less than two years old. We turned to this fat problem 
in order to escape from older colloid-chemical studies on edema 
nephritis and allied subjects. Without intent on our part the 
conclusions of these newer studies dovetail with and corroborate 
the older ones. A house previously looked at from within is 
here seen from without — but it is the same house.” 

The novel scheme of giving an abstract of the entire monograph 
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in the first chapter is followed so that the busy inan mav get 
the gist of the subject matter. In this chapter, which is divided 
into ten parts to correspond- with the ten chapters of the book, 
reference is made to specific pages in the book proper, so that 
elaboration on any particular point may be obtained with the least 
trouble. 

The work should prove of interest alike to the chemist, biologist, 
and physician. H. E. j). 


The Physiology of the Amino-acids. By Frank P. Underhill, 
Ph.D., Professor of Pathological Chemistry, Yale University. 
Pp. 169; photograph and 12 charts. New Haven: Yale Univer- 
sity Press, 1915. 

In preparing this book the author’s aim has been “to gather 
together in one place the results which have thus far been obtained 
in the field of the biochemistry of the amino-acids, thus affording 
the busy practitioner, and others whose resources for consulting 
original communications are limited, an opportunity to gaining a 
knowledge of the present-day problems in this field of nutrition.” 
For those who wish further information, references are given at 
the end of each chapter. An adequate knowledge of the funda- 
mental principles of metabolism is presupposed as a preliminary 
to the proper understanding of the subject matter presented. 

The derivation of amino-acids from proteins, the digestion, 
absorption, and excretion of the amino-acids, the theories of pro- 
tein metabolism, the fate of the amino-acids and their relation to 
the specific dynamic action of proteins, the role of the amino- 
acids in nutrition and growth — all are dealt with briefly but 
concisely. The physician may complain that the book does not 
bear enough toward the clinical side, but it should be remembered 
that the attempt has been rather to indicate leading lines of thought 
to enable one to keep abreast of the times. It is to be hoped that 
the books of this form will continue to be written, so that the 
important findings of any one subject may be immediately available. 

The book contains some misprints, the most glaring one being the 
formula for dextrose, which is given as Col IcOc twice on page 111 
and twice on the following page. Ii. E. D. 
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d-Glucose Tolerance in Health and Disease.— -Wilder and Sansum 
{Arch. bit. Med., 1917, xix, 311) publish the results of investigations 
upon the tolerance of healthy and diseased individuals for glucose 
administered intravenously and at a constant rate. They used for the 
injection of the glucose solutions the apparatus described by Woodyatt 
and themselves ( Jour . Am. Med. Assn., 1915, lxv, 2067) which consists 
of a small pump driven by an electric motor, and so arranged that both 
the stroke of the pump and the number of strokes per minute may be 
increased or decreased at will. This permits of easy regulation of the 
rate of injection. They discuss the older methods of determining the 
sugar tolerance of animals, such as feeding experiments, subcutaneous 
injections, etc., and show that to accurately estimate tolerance, all 
factors which influence the rate at which the sugar enters the blood 
stream must be known. This is manifestly impossible to do when 
sugar is fed and absorbed through the alimentary tract, or when it is 
injected subcutaneously and absorbed from that locality. Therefore, 
if it is put directly into the blood stream at measured and carefully 
controlled rates, these errors immediately disappear. In order to 
have all conditions similar in the various, experiments, the subjects 
for the tests were placed on a general mixed diet for several days 
preceding, none being given excessive amounts of carbohydrates. 
Only patients between twenty and forty-five years of age were used 
(one child of fourteen years), and the subjects remained at rest in lied 
on the day of the experiment, the injections being made between 2 and 
4 p.m. No food was given by mouth on the day of the test, and in 
order that there should be no possible delay in glucose excretion once 
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the tolerance limit was passed, water was given by mouth during the 
day in such amounts that the subject received during each hour of 
the fore-period a quantity similar to that which he would receive 
during each hour of the test. A preparation of d-glucose of Merck was 
used at first, and later a high grade commercial glucose purified in the 
laboratory by decolorization with animal charcoal and repeated crystal- 
lization from alcohol. An IS per cent, solution was finally fixed upon 
as the most satisfactory concentration for these experiments. The 
solutions were made with freshly distilled water, and in no test did the 
subject suffer any chill, shock or other general reaction. In 2 cases 
thrombosis of the vein used for the injection resulted, but in neither 
case was there any permanent ill effects. The injections are begun at 
a rate less than the estimated limit of tolerance and continued long 
enough to permit of thorough saturation of the tissues before the urine is 
collected and tested for sugar. This requires about twenty or thirty 
minutes. If the limit of tolerance has not been reached, the rate is 
increased, and in thirty minutes another specimen of urine is collected 
and tested for glucose. Two healthy men and two healthy women were 
used as the subjects in which to determine the normal limit of toler- 
ance. This was found to be between O.S gm. and 0.9 gm. per kilo per 
hour. Three cases of pancreatic disease were tested and showed 
tolerance of 0.7 gm. per kilo per hour, 0.5 gm. per kilo per hour and 
0.4 gm. per kilo per hour, respectively. Five patients with exoph- 
thalmic goitre were examined (2 men and 3 women), and in each case 
the tolerance limit for glucose was lowered; 2 severe cases showed a 
tolerance below 0.5 gm. per kilo per hour; two milder cases below O.fi 
gm. per kilo per hour; and a still milder case had a tolerance limit 
between 0.G and 0.7 gm. per kilo per hour. These findings are in 
harmony with the decreased tolerance shown by alimentary glycosuria 
in exophthalmic goitre patients observed by Kraus and Ludwig and 
others. A typical case of myxedema showed a normal tolerance, 
which is at variance with the results obtained in feeding experiments, 
in which an increased tolerance is found. A delay in the absorption 
rate is possibly the explanation of these results. Two cases of acro- 
megaly, 1 case of suspected gigantism, and 2 cases of dyspituitarism 
showing Frolich’s syndrome were tested, and all were found to have 
essentially normal tolerance limits. Here, again, the findings differ 
from those obtained on oral administration, and suggest that, as in 
myxedema, the increased alimentary tolerance must result from a 
delay in the rate of absorption from the bowel. One case of alcoholic 
cirrhosis gave a normal tolerance limit. The authors conclude tjiat 
this method of determining the tolerance of patients for d-glucose is a 
practical clinical procedure, and is more. accurate and gives more 
constant results than any other method which has been devised. 


Septicemia due to Micrococcus Tetragenus. — Micrococcus tetragenus 
has largely been ignored as a pathogenic organism for man, but among 
the many other new medical facts which the war in Europe is eliciting 
are some interesting observations upon its pathogenicity which are 
reported bv A. H. Birrs, It. II. Thoiixby and It. A. Fawci s (Quart. 
Jour. Med., 1910, x, 1, 37-3S). The authors state that a large 
group of cases coming to the hospitals at the front in 1' ranee arc esi^'s 
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which 'are clinically indistinguishable from paratyphoid fever, and in 
which none of the organisms of the typhoid group can be demonstrated. 
Professor Jacques Carles mentions three varieties of blood infection 
which produce these illnesses: (1) Micrococcus tetragenus, (2) pneumo- 
coccus, (3) Bacillus coli. The tetragenus infection is probably the 
most frequent, followed closely by the pneumococcal infections. 
These cases of obscure fever fall into two groups: The first resembles 
paratyphoid fever, and the second, in which the fever is intermittent, 
is called “trench fever.” The authors believe that certain of the 
cases of these groups are infectious with Micrococcus tetragenus, and 
while not able to exclude absolutely this organism as a secondary 
invader following a primary paratyphoid, they believe this view to be 
highly improbable. In blood cultures from *100 consecutive cases of 
obscure pyrexia they isolated Micrococcus tetragenus in pure culture 
on twenty-five occasions, the cases of tetragenus infections possessing 
some rather characteristic features. It is apparently the weaker 
individuals who are most susceptible to the infection, and there seems 
to be some evidence that it is mildly infectious, as hospital orderlies are 
liable to contract it. The onset is usually sudden, though occasionally 
insidious, and the patient has headache, pain in the lumbar region 
and in the legs from the knees to the ankles. Tenderness over the 
tibiae is common, and rather frequently an enlarged spleen and rose 
spots may appear. Anemia is common, and the patients are charac- 
teristically lethargic. The fever is of long duration (ten days or more 
in their reported cases), sometimes continued and sometimes remit- 
tent in character. The patients’ serum agglutinates Micrococcus 
tetragenus, showing that the body has reacted to this organism. The 
authors had no fatal cases, so that no autopsy material was available, 
but they conclude that because of its frequency and its long duration 
it is of great military importance. 


Results of Treatmentof Hodgkin’s Disease. — The generally accepted 
hopelessness of Hodgkin’s disease, and its wholly unsatisfactory treat- 
ment are questioned by Yates and Bunting (Jour. Am. Med. Assn., 
1917, lxviii, No. 10, 747). These authors discuss briefly the principles 
of treatment largely developed by them, and present the results of 
these methods applied in the treatment of 63 cases of the disease 
embracing all of its stages. They contend that treatment of the 
disease must be based upon the assumption that the pathological 
■process involved partakes of the characters of a malign infection and 
of neoplastic growth, and they divide the cases into two groups, the 
first group consisting of the acute cases in which the disease runs its 
course to a fatal termination in a few months, and the second com- 
prising the more chronic cases in which the end is reached in from two 
to five years. They also provide a scheme of classification for the 
chronic cases. The first principle which must be recognized in treating 
Hodgkin’s disease is that, in the course of the illness, there are repeated 
and almost successful arrests of the morbid process, so that conclu- 
sions as to cures must be made only after a lapse of five years, during 
which time the patient has shown no evidence of the disease other 
than possibly a permanently subnormal lymphocyte count. The 
active treatment consists first in the elimination of possible portals of 
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entry for the infection (assuming that infection plays a part), such 
as inflamed tonsils, infected teeth and accessory sinuses, etc., followed 
by the radical extirpation of all involved lymphoid tissue that can be 
reached, that this infected tissue may not be a drain upon the patient’s 
resources and further source of infection. This surgical interven- 
tion should be followed by thorough use of the roentgen ray, just as 
in removals, of carcinomatous tissue. Immune sera, medication and 
general hygienic measures are also used to prevent extension of the 
disease. The authors state that wide surgical removal of the infected 
tissues, preceded by careful elimination of all possible portals of entry, 
and succeeded by careful and thorough use of the roentgen ray, can be 
successfully done with not more than 5 per cent, of local recurrences, 
or dissemination of the disease. They insist that the removal of 
tissue should be as complete as possible, and advise against “test 
excisions” except as a last resort in doubtful cases, where a frozen 
section diagnosis will be immediately followed by wide extirpation, or 
where the positive diagnosis will balance any danger to the patient 
which may result from possible dissemination of the disease. These 
excisions should be followed by the use of the roentgen ray. 'Wliile 
not able to prove an etiological relationship of B. Hodgkini to the 
disease, the authors strongly advocate the use of an immune serum 
prepared with this organism because they have seen local reactions 
follow its use, with resulting diminution in the size of the glands, 
reduction in temperature and improvement of the subjective symptoms. 
Also they believe that patients who receive the serum and the general 
treatment do better than those who undergo the same general treat- 
ment without the serum. Arsenic they find to be of no lasting value, 
and they depend upon fresh air, sunshine and proper food, omitting 
all drugs other than tonics, which may be used if there is need for them. 
The results of these methods of treatment vary in the different groups 
of cases. The acute cases in the authors’ words “ are about as amenable 
to treat as is the mastitis carcinomatosa of lactation or melanoma.” 
The incipient chronic cases in which only a few glands adjacent to an 
infected tonsil or other portal of entry are involved are exceedingly 
amenable to treatment consisting of the removal of the portal of 
entrance, roentgenotherapy and general hygienic measures. The 
diagnosis of these early cases is only made by careful physical examina- 
tions, routine blood counts and accurate interpretation of tuberculin 
tests. The authors estimate the possibility of recovery of the various 
groups of cases ns follows: 5 acute cases, less than 5 per cent.; 5 incipient 
cases, SO to 90 per cent.; 3 early cases, 00 to 70 per cent.; 1 1 moderately 
advanced cases, 30 to 40 per cent.; 14 advanced cases, 5 to 10 per cent.; 
14 very late cases, palliation possible, 0 per cent.; 11 Iethallv involved 
cases, *0 per cent. The authors regret that as 67 per cent, of their 
patients presented themselves within the last two years, they, are 
unable to give more accurate figures as to ultimate recoveries, they 
believe that in 20 per cent, of all cases as seen by them recovery is 
possible, and they urge the importance of early diagnosis and the 
recognition of the fact that prompt and radical treatment may result 
in permanent recovery from Hodgkin’s disease. 
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The Principles of the Transfusion of Blood.— Stansfield ( Lancet , 
i, 489) says that transfusion has been successfully employed in the 
treatment of various kinds of anemia and in the arrest of spontaneous 
hemorrhage. It has also yielded promising results in cases of serious 
infection and in certain toxemias. The ultimate prognosis in cases of 
anemia depends upon the power of reaction in the bone marrow, and this 
can only be adequately determined by observing the results of treatment. 
In cases of pernicious anemia both 'increased red-cell production and 
diminished red-cell destruction may result from the transfusion. The 
age of the patient, duration of the disease, and condition of the bone 
marrow as indicated in the peripheral blood have hitherto proved the 
best guides to the progress subsequent to the transfusion. The optimum 
dosage for transfusion is not yet determined, but it is probable that 
moderate repeated doses are preferable to large single doses in the 
treatment of chronic anemis. Very small doses may sometimes be of 
value. The donor should be a healthy adult with negative Wassermann 
reaction. The serum of the donor should not agglutinate the cor- 
puscles of the patient, and the serum of the patient should not agglutin- 
ate the corpuscles of the donor. Agglutinins should be excluded by tests 
done immediately before the transfusion, and a single examination is 
not sufficient to establish the compatibility of the two bloods on all 
future occasions. If agglutinins are absent, hemolysins will also be 
absent. If there be great urgency and testing of the blood of the patient 
and donor be impracticable a small preliminary transfusion should be 
done half an hour before the main mass of blood is transfused, so that 
gross incompatibility may be recognized in time. Febrile reactions 
occur after about 25 per cent, of transfusions even though the bloods of 
donor and patient have been proved to be “ compatible. ” Rigors occur 
in about 10 per cent, of the cases. It may prove desirable to investigate 
the blood of donor and patient with regard to factors of which we as 
yet know nothing, not merely for the sake of avoiding accidents, but 
also to determine whether a given donor is likely to afford the maximum 
of benefit in a particular case. The indirect method of transfusion, 
employing a glass received and sufficient sodium citrate to prevent 
coagulation of the transfused blood, is simple and involves no special 
dangers. 

The Surgery of Amputation Stumps, Based on the Experience of 
2000 Consecutive Cases. — Huggins (Lancet, 1917, i, 046) says that the 
surgery of amputations has entered a new era with the war. The old 
surgeons planned their operations essentially for speed and for the use 
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of peg limbs, and the classical operation for the foot belonged to an age 
when artificial joints had not been introduced. Primary amputations 
are performed to arrest infection and so to save life. Further operation, 
or radical treatment, is commonly necessary in England to prepare or 
improve, so that eventually a satisfactory limb may be fitted to it. 
The aim of this article is to elucidate this secondary treatment — that 
is, the preparation of stumps for artificial limbs. It'is concluded that: 
No secondary amputations should be performed in cases of guillotine 
amputations until all edema has disappeared and skin extension has 
been employed for six weeks. Guillotine amputation stumps above the 
puddle of the leg or thigh should never be shortened until healed unless 
it is decided that the knee-joint or hip must be sacrificed. When 
shortening has to be done the minimum amount of bone necessary 
for utilizing the joint above should always be borne in mind. A guillo- 
tine amputation may make a satisfactory stump in the leg and thigh, 
and almost always does in the forearm and arm without further re- 
amputatioii. Bone in a stump does not necrose unless infected. Delay 
in shortening stumps reduces the risk of infection, because infection is 
not in the wound only but in lymphatics leading from the wound. The 
amount of matting round the vessels leading to or from an amputation • 
stump is very striking. Silk should never be used in operations on stumps. 
Amputations should be done by skin-flaps only, and no muscle should 
be used in the flap, the pad of fibrous tissue formed over the end of the 
bone from the organizing clot being all that is necessary. AH nerves, 
and not merely the main nerves, must be shortened at the time of the 
amputation or reamputation. To prevent deformity, daily exercising 
the joints and the employment of splints and bandages are essential 
measures in preparing the stump for the artificial limb. A good Syme 
amputation leaves the patient with little disability, and amputations 
through the tarsus should never be done as a secondary amputation. 

Results of Local Anesthesia in Prostatectomy.— Legeu (Jour. 
d’Urolog., 1914-1915, vi (published in March, 1917), 601) reports his 
results with local anesthesia in 150 prostatectomies. He does the supra- 
public operation and gives 0.01 centigram of morphin preliminary 
to the operation. He injects into the bladder 40 to 50 c.c. of the 
anesthetic solution, which is a 1 to 200 novocain solution to which a 
small quantity of adrenalin is added. No further anesthetization of the 
bladder wall is employed. When the bladder is opened two fingers of 
the left hand are introduced, facing the pubis, and they guide the special 
needles, long and bent into different angles. With these a scries of 
injections of 5 or 6 c.c. of the solution are made around the adenoma, 
between the prostate and rectum, and anterior to the urethra. The 
cneuclcation is then begun and is completed in about fifteen minutes. 

It has not been found necessary in any of his cases to give a general 
anesthetic. From 250 to 300 grains of the solution are employed, 
including the 40 grams injected into the bladder. 

Scoliosis (Treatment).— Annorr (Am. Jour. Orlhop. Swg., 1917, 
xv, 214) summarizes the effective treatment of mild cases of scoliosis 
us follows : The posture of the deformity must be known. The normal 
physiological position from which it develops must be recognized, and 
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the principles of treatment — overcorrection and fixation — must be 
applied. The overcorrection consists of forcing the spine by the use 
of a corset into the normal scoliotic posture diametrically opposed to 
the deformity. The corset must be made from a plaster-of-Paris model, 
with the overcorrection position exaggerated. The corset must exert 
pressure at those points only when force is needed to bend the spine 
into the overcorrected position. The corset will do more harm than good 
unless accurately adjusted. The corset must be made with sufficient 
room for the patient to move over into the overcorrected position 
after treatment has been in operation for a time unless this is accom- 
plished at once. The efficiency of the corset is to be determined only 
Ijy taking skiagrams through it and by noting the position of the spine. 
Fixation in overcorrection must be continued until the structures are so 
changed that they are symmetrical. Unless a perfect balance or equili- 
brium of the spine is obtained the deformity is not completely reduced. 
In many cases the corset treatment must be supplemented by exercise, 
both active and passive, in order to obtain overcorrection. The exercise 
are given within the corset and with it removed. Exercises are given 
only in the direction of overcorrection, or in a direction that will not 
cause the body to assume the deformed position. After fixation has been 
maintained long enough to cause the necessary changes in the structures 
the overcorrection corset must be discarded. A straight corset may be 
of benefit for a time after the overcorrection corset has been discarded, 
in order to accustom the patient to the straight position. The after- 
treatment is important, and exercises which are symmetrical, together 
with massage, are indicated. The deformity must be attacked in the 
same manner as club-foot, and the same sound surgical principles of 
treatment that are so effective in reducing that deformity, must be 
applied, namely, overcorrection and fixation. 

Pernicious Anemia, with Special Reference to Its Surgical Manage- 
ment. — Percy ( Surg Gynec. and Obst., 1917, xxiv, 533) says that we 
do not know why a given case will fare better without than with the 
spleen. Up to the present time no constant and typical pathology in 
the spleen has been observed. The changes found are such as could have 
been caused by an infective process, the effects of which are evidenced 
by fibrosis throughout and a moderate increase of lymphocytes. Phago- 
cytosis of degenerated red cells is much more pronounced. The pulp 
areas are at times greatly crowded and dilated by red cells in various 
stages of degeneration. It would seem then that there is some process 
going on in the spleen which causes an increased destruction of red cells. 
While there can be very little doubt as to the theory of pernicious 
anemia being a hemolytic disease, it is not certain as to where or in what 
manner the hyperhemolysis takes place. A splenectomy, even in 
some of the late cases of pernicious anemia, has been followed by cessa- 
tion of the hyperhemolysis, indicating that the spleen is at least an 
important link in the chain necessary for the production of the disease. 
While no surgeon can say that a cure has resulted from splenectomy or 
other surgical procedures in any case of pernicious anemia, still there 
is enough clinical evidence to show that the benefits derived from 
surgery are more than by any other means. Surgical treatment means 
more than merely splenectomy. The routine emphasized by Percy is: 



136 


PROGRESS OF .MEDICAL SCIENCE 


Multiple, massive transfusions of whole blood, eradication of all local 
foci of infection present, laparotomy for removal of the spleen and other 
tissues showing evidence of chrome infection. Even though no ultimate 
cures may result, it seems that the work is worth while; that it offers 
at least the quickest and most certain method of obtaining a remission 
of the disease, even in some of the extreme and long standing cases. 
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A Study of Ethylhydrocuprein (Optochin) in the Treatment of Acute 
Lobar Pneumonia.— Moore and Chesny {Arch. Int. Med., 1917, xix, 
Gil), in a comprehensive article, discuss the action of optochin as ob- 
served experimentally and also clinically. As judged from a series of 
32 cases, when optochin hydrochloride was given by mouth to patients 
suffering from acute lobar pneumonia in such amounts that they received 
at least 0.024 gm. per kilogram of body weight per twenty-four hours, 
and when the size and spacing of the individual doses were adequately 
regulated, a specific pneumococcidal action appeared in their blood 
within a few hours, and could be maintained more or less constant for 
several days. In order to maintain the bactericidal action in the blood 
at a constant level, the intervals between the individual doses given by 
mouth should not ordinarily exceed about two and a half to three hours. 
When optochin is given by mouth according to such a scheme of dosage 
as outlined, the evidence points to some retention or accumulation in 
the blood of part of the drug absorbed. Administration of optochin 
hydrochloride by mouth appears to be more satisfactory than intra- 
muscular administration. Further study of intramuscular adminis- 
tration appears to be desirable. Pneumococci not only in ritro hut 
also in the human body in patients treated with optochin, may acquire 
the property of more or less complete resistance or “fastness” to the 
drug Toxic symptoms, such as tinnitus, deafness, amblyopia, or 
amaurosis (retinitis) may be observed in the use of the drug in man; 
they are generally transient. Retinitis, however, may result in more 
or iess permanent impairment of vision. 

The Effects of Salicylates on Experimental Arthritis in Rabbits.— 
Fantus, Simmons and Moore (Arch. Int. Med., 1917, xix, .->29) found 
that sodium salicylate, when used in a dose comparatively harmless 
to animal controls is decidedly detrimental and liable to he fatal to 
animals infected with the hemolytic streptococcus. The addition of 
sodium bicarbonate does not lessen much the harmfulness of the sali- 
cylate to infected rabbits. Sodium bicarbonate given alone is not 
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injurious to infected rabbits, neither does it produce a noticeable 
improvement. Acetylsalicylic acid in equivalent dosage, appears to 
be much more toxic to normal rabbits than is sodium salicylate, and 
is harmful to infected rabbits as well. Salophene has either no influence 
or an unfavorable one on the course of the infection. The results of 
the experiments reported point to the conclusion that in the experi- 
mentally induced arthritis of rabbits salicylates are not only worthless, 
but even harmful. To bring these results in harmony with the clinically 
established usefulness of salicylates in rheumatic fever in human 
beings, several possibilities must be considered : (1) The Streptococcus 

liemolyticus used in these experiments might not have been the strain 
of streptococcus that is particularly susceptible to salicylate. It is 
well known that not all cases of infectious polyarthritis respond to 
salicylate in a specific manner; (2) it might be that there is a chemical 
difference between the system of the rabbit and that of man in its 
relation to salicylate; for example, a difference in the hydrogen (ion) 
concentration of the tissue fluids; (3) the action of salicylate in human 
beings might be merely symptomatic, but not really curative. 


The Treatment of Tuberculosis with Cyanocuprol. — Otani (New 
York Med. Jour., 1917, cv, 537) says that cyanocuprol has been shown 
to be effective in cases of tuberculosis of varying degrees of severity. 
Of 22 patients that seemed to be hopeless and had been treated with 
all known methods, 8 showed marked improvement. The size of the 
dose seems to be closely related to the symptoms and the reactions. 
During the first period, when larger doses were employed, less beneficial 
results were obtained than during the second period when the size of 
the dose was considerably decreased. Cyanocuprol is effective in cases 
with fever, malnutrition, induration, and catarrhal condition of the 
lesion. In pulmonary tuberculosis the dull area and rales usually 
decrease, the number of bacilli in the sputum is diminished. The 
author has not yet studied a sufficient number of other forms of tuber- 
culosis to permit any conclusions to be drawn. Injections of cyano- 
cuprol sometimes causes general or lesional reactions in the patients. 
Febrile reactions were observed in 14.6 per cent, and lesional reactions 
in 25.6 per cent., based on the number of injections. These reactions 
were slight and transient. More severe reactions were produced in 
only 6.4 per cent, of the cases. During the first period in which the 
author had only a limited experience in the use of the drug, 7 cases 
showed unfavorable results; but during the second period there were 
none. The present communication is an additional contribution on 
this same subject, and the author now reports a total of 1 IS cases of 
tuberculosis treated on this plan during the past year. 

The Nutritional Value of the Banana.-— Myers and Rose (Jour. 
Am. 'Med. Assn., 1917, Ixviii, 1022) say that bananas have a higher 
caloric value than any of our other common fruits. Unlike most other 
fruits, they are always in season. When fully ripe, that is, when the 
starch has been almost completely changed to sugar, the experiments 
here reported show that the carbohydrates of the banana are well 
absorbed from the intestine. As sold in the market, however, bananas 
are frequently not sufficiently ripe to be consumed to advantage 
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immediately, and it would seem that gastro-intestinal disturbances 
when attributed to the banana were referable to this cause. It may be 
said, in general, regarding the experiments of the authors, that no ill 
effects, discomfort, or distaste were noted even after the consumption 
of large quantities of sugar (glucose, sucrose, levulose) may be given 
in the form of banana than as pure sugar (sucrose, glucose) without 
producing gastro-intestinal disturbances. The composition of the 
banana and the potato shows an interesting similarity both as regards 
total carbohydrate and the amounts of the different mineral con- 
stituents. While the banana can hardly be regarded as a potato sub- 
stitute, the fact that it has practically the same caloric value as the 
potato is worthy of note. It is also of interest that both the banana 
and the potato yield, an alkaline ash and are therefore antagonistic to 
the development of an acidosis. Of even greater importance is the 
fact that bananas may be eaten uncooked. This is of interest in view 
of the increasing significance that is being attached to the thermolabile 
“accessory food substances." The banana would appear to be a 
particularly valuable food to employ in the dietetic treatment of nepk- 
ritic'patients with nitrogen retention. Very satisfactory results have 
been obtained in the rather mild cases of nephritis here reported. As 
long as the patients exhibit no distaste for the fruit, there would seem 
to be no reason why bananas should not be employed in considerable 
quantity. The authors hope to report in the near future results 
obtained with tliis form of diet in cases of advanced nephritis. 


Salvarsan and Neosalvarsan in Syphilis. — Orjisbt {Jour. Am. Med. 
Assn., 1917, Ixviii, 949) is of the opinion that salvarsan and neosal- 
varsan are the most efficient drugs yet discovered in the treatment 
of syphilis. Alone they have completely eradicated the infection in 
early cases before the Wassermann reaction has become positive. 
The large number of reinfections testify to this fact. Yet even in 
these cases mercury is recommended as an .adjunct. In all other 
cases, mercury should always be an accompaniment of salvarsan, 
and in many cases potassium iodide is indicated, especially in the 
so-called tertiary and latent cases and in those involving the nervous 
system. The ability of potassium iodide to remove infiltrations, 
gummas, and nodules, together with its marked effect on vascular 
implications, renders its use imperative. The major number of reactions 
following the use of salvarsan and neosalvarsan are insignificant. _ The 
more serious ones are to be avoided, so far as possible, by an initial 
small dose to test the tolerance of the patient, by careful attention to 
details in administrative technic, by recognizing contra-indications, 
and, in the case of early, active syphilis, preceding the salvarsan treat- 
ment with mercury, to prevent neurorccurrences; and finally by 
giving sufficient treatment to control the disease. The author lays 
emphasis on the latter statement, ns much harm may be done by its 
apparent effect, the degree of relief placing the patient in a position of 
false security; therefore sufficient treatment is demanded to prevent 
recurrence and relapses. Many of the earlier cases, following insuffi- 
cient treatment of rapid onset of symptoms which ordinarily come late in 
the disease, such as nervous involvement and precocious tertiary mani- 
festations, were eradicated by more salvarsan, and nowshould be entirely 
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avoided by treatment of sufficient intensity and amount to control the 
disorder. The treatment of syphilis with salvarsan and neosalvarsanhas 
caused an intensive study over the entire world of the question of 
efficient management of the disease, to such a degree that great 
lessons have been learned and much good accomplished. Their ultimate 
value will require many more years to determine as to a choice 
between the two drugs salvarsan and neosalvarsan, the extensive 
use of both proclaims their efficiency, so that individual circumstances 
with the physician and patient must decide which, under the circum- 
stances, is to be selected. The apparent preponderance of opinion 
that salvarsan is more efficient is offset to a degree by the difficulties 
of its administration and the more frequent reactions following its use. 
Concerning the dangers following the individual injections, many 
warnings have been given to exercise care after the fourth injection. 
The warning has not been accompanied by tabulated results, showing 
. proof of this contention. On the other hand, the statistics now avail- 
able show that the major portion of severe reactions, untoward results 
and fatalities have followed the first injection, and that with subsequent 
injections these results were greatly decreased. 

The Transfusion of Blood. — McClure and Dunn ( Bull . Johns Hop- 
kins Hosp., 1917, xxviii, 99) give a brief summary of the history, 
various methods, necessary precautions and dangers of blood trans- 
fusion. They have given 150 transfusions to 80 patients and a tabu- 
lated summary of the cases so treated is included in the article. The 
authors have used transfusions in the following conditions: pernicious 
anemia, illuminating-gas poisoning, exophthalmic goitre, hemophilia, 
toxemia, shock, hemorrhage, leukemia, septicemia, purpura hemor- 
rhagica, malnutrition, endocarditis, intoxication, general debility, 
dysentery, typhoid fever, infectious diseases, melena neonatorum, 
scarlet fever, pellagra, tuberculosis and tumors. It has also been used 
for vaccinating purposes. The best results have been obtained in 
hemophiliacs and babies with melena neonatorum; in the latter it is a 
specific, and in the former it stops the bleeding immediately, although 
without curing the disease. It is of great benefit in all anemias and 
with proper regulation may be of still more benefit in the primary types. 
Thus far, in shock it has been disappointing. This may be due to 
the fact that the shock has progressed too far before the transfusion 
has been done. They would advise a very early transfusion in cases of 
shock. Following acute and prolonged hemorrhage transfusion is of 
the greatest benefit. For gas poisoning, bleeding is beneficial, as 
was pointed out by Halsted. Depletion followed by injections of 
saline solution is as good, if not better, than transfusion. In tubercu- 
losis there has been only slight benefit and so far, nothing has been 
accomplished by transfusion in malignant diseases in man. They 
believe that there is a great field to be developed in the line of vaccinat- 
ing transfusions. Their experiences in typhoid fever have been very 
satisfactory. It would be very desirable to have a series of donors who 
have recently had typhoid fever ready to give blood to very ill typhoid 
patients. In one patient, depleted by hemorrhages as well as having 
a high-grade toxemia, the transfusion of blood, from a person who 
had previously had typhoid fever, brought about the most marked 
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improvement, the temperature dropping to normal and the hemor- 
rhage ceasing, with a temporary disappearance of the toxemia This 
is very suggestive of the good that might be accomplished by 
transfusing typhoid fever patients with blood from patients who have 
recently had the disease and who have probably a high grade of immu- 
nity. It would be interesting to try this type of transfusion in patients 
with other diseases and the procedure might prove very beneficial. 
A severe reaction occurred in 20 cases; a slight reaction in 25 cases; 
a chill in 15 cases; temperature elevation of over 101° F. in 34 cases; 
hemolysis in S cases. The results are summarized as life saving, 15* 
cases; beneficial, 63 cases; no benefit, 56 cases and harmful, 16 cases. 
Two deaths w.ere probably due to transfusion, certainly one death 
was due to the improper matching of the blood. 


The Passage of Neutralizing Substances from the Blood into the 
Cerebrospinal Fluid in Poliomyelitis.— Flexner and Amoss (Jour. 
Expcr. 'Med., 1917, xxv, 499) report that the cerebrospinal fluid taken 
very early and quite late in the course of acute poliomyelitis exhibits 
no neutralizing action on filtered poliomyelitic virus. The blood serum 
on the sixth day of the disease already contains the neutralizing prin- 
ciples. The injection of sterile horse serum into the cerebrospinal' 
meninges in monkeys increases their permeability, so that they permit 
the immunity neutralizing principles passively injected with the blood 
to pass into the cerebrospinal fluid. The passage in passively immun- 
ized monkeys takes place during a relatively brief space of time and 
apparently only while the inflammatory reaction produced by the horse 
serum is at its height. It is established for monkeys and rendered 
probable for man that the intraspinal injection of immune serum in 
poliomyelitis is curative. In monkeys normal serum exerts no such 
action, and at present nothing can be stated definitely regarding the 
therapeutic effect of normal serum in man except that probably any 
benefits which may arise from its employment would be attributable 
not to the action of the serum as such, but to the escape of circulating 
immunity principles in the blood made possible by the aseptic inflam- 
mation set up by it in the meninges. As the immunity principles appear 
in the blood only after several days, and the reported favorable effects 
of the immune serum treatment relate to the first days of illness, the 
employment of normal scrum is thus not indicated, while that of an 
immune serum is. 


Lumbar Puncture for the Relief of Delirium in Lobar Pneumonia.— 
Mttsser and Hafford (Jour. Am. Med. Asm., 1917, Ixviii, 1231) 
report seven cases of pneumonia associated with severe delirium, in 
which relief of the delirium promptly followed lumbar puncture. The 
mortality rate was high, but as delirium is usually an indication of a 
severe infection, the authors feel that lumbar puncture offers a ready 
aid in controlling one of the symptoms which may so aggravate the 
patient’s condition that what little chance he may have of surviving 
the infection would be lost were it not for this procedure. Lumbar 
puncture is, therefore, suggested as a measure to control a severe 
symptom, and not for any direct curative purpose's. 
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Morphin-scopolamin during Labor. — Greenwood {British Med. 
Jour., March 17, 1917) -reports his experience in 150 cases of 
labor treated by morphin-scopolamin. But 2 cases failed to respond 
and showed no amnesia. These were patients in their own houses, 
multipane, who were not seen until labor was well advanced and in 
whom labor terminated very promptly. The writer thinks that it is 
vitally necessary that the physician be in constant attendance because 
morphin-scopolamin acts so variously upon different patients. There 
is no way of foretelling how many doses will be needed or how frequently. 
A routine method of treatment cannot be established. The time 
occupied in producing amnesia varies greatly and in these cases was 
from twenty minutes to four hours after the first injection. There 
were a number of abnormalities among the cases including three with 
mitral lesions and three with very marked albuminuria. These did well. 
There were 3 cases of postpartum hemorrhage in multipane who 
gave a history of having had this in previous labors. There was no 
maternal mortality among these patients and an infant mortality of 
2 per cent., in which it could not be determined that the treatment had 
any influence upon the result. In 15 per cent, of the infants there was 
some interference with respiration. The study of the cases shows that 
to avoid interference with the infant’s respiration morphin should not 
be given too late in labor or if it is necessary to use it, the dose should 
be progressively decreased. The best results are obtained when the 
treatment is begun early as soon as labor is definitely established. There 
seems to be no real delay in labor because of this treatment. The 
mother showed remarkable absence of exhaustion and shock. If this 
treatment is used to secure amnesia and not analgesia the writer believes 
that it has no danger for mother or infant. If pushed beyond this limit, 
the risk may be grave. To be used safely, the obstetrician must be 
constantly watchful during the labor. In over 50 per cent, of mothers 
the pulse-rate was considerably altered although the pulse showed no 
signs of weakness. The writer also states that among these patients 
were some who had positively refused to have a child because of the 
dread of physical suffering. By the use of this method, they were safely 
delivered without injury or pain. 


Pyelitis in Pregnancy and Parturient Women. — Gammeltoft 
(Ugcsk. f. Laeger, Copenhagen, January IS, 1917) has found in his 
experience that in its beginning pyelitis among pregnant women may 
simulate other intra-abdominal diseases. Cases run a very different 
course which also increases the obscurity of diagnosis. The colon 
bacillus is the cause of the disease in 70 per cent., and as pregnant 
women suffer habitually from constipation and often have disturbances 
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of the gastrointestinal tract the occurrence of colon bacillus infection 
is readily explained. In its acute form the disease may declare itself 
quickly with general depression and fever and with or without a chill, 
it is common to observe nausea and vomiting in these cases. The 
patient may imagine that she is in the first stage of labor because the 
pains suggest labor pains. Usually after a time pain becomes localized 
m the kidney region, usually the right, occasionally in both. The 
ureter and bladder may be the seat of pain and tenderness. In the 
iliac fossa there may be considerable tenderness while at the symphysis 
there is very little or none. The urine is turbid and acid reaction. It 
has a putrid odor suggesting colon bacillus infection and albumin is 
sometimes present. On examination of the urinary sediment with the 
microscope usually a clinical diagnosis can be made without a bacterio- 
logical examination. In rare cases the urine is apparently, normal 
because on the affected side the ureter has become blocked and only 
urine from a sound kidney is available for examination. The 
temperature fluctuates, often rising to lOI-lOo. There are occasion- 
ally severe chills. The general condition usually remains good 
and the pulse is very little disturbed. If the case receives treat- 
ment, in about ten days the acute stage passes and the chronic 
follows. After the acute stage while the most significant symptoms 
of the disease may be lacking, the patient will complain of pain in the 
lumbar region and frequent desire for micturition. With these patients 
the urine should he examined thoroughly and if necessary cultures should 
be made. In pregnant patients it may he very difficult to ascertain 
exactly with what one is dealing. The pain and distress from which 
these patients suffer very closely resemble that cuased by appendicitis. 
Cystoscopy and catheterization of the ureters will often clear up the 
diagnosis. In treatment, rest in bed, moist heat over the painful area, 
and copious drinking of milk, lemonade, boiled water and weak tea 
are useful. Urotropin has given' good results. In uring urotropin as 
much as 50 centigrams every four hours have been administered. 
Should there be retention of urine it may.be necessary to catheterizc 
the ureter at comparatively short intervals. It is best not to inject fluid 
into the kidney. Considerable help is seen in some cases by posture, 
turning the patient on the side opposite the infected kidney, when 
pressure upon the ureter will be relieved and the urine be discharged 
freely. Rinsing out the bladder is also useful and greatly relieves 
spasmodic pain. When the patient is convalescing, salol is often 
useful. An autogenous vaccine is thought to he valuable to prevent 
recurrence. The bacteria may be present in the urine for a long time 
after an attack and may change in their potency and development. 

Cases of Apparent Appendicitis Complicating Pregnancy.—' Van Trim 
(Anna/, dc Gyncc. dt Obstet., 191G, xlii, 177) draws attention to the 
occurrence of symptoms in pregnant women precisely simulating those 
of acute appendicitis. In the first a gangrenous diverticulum was 
found at operation while the appendix was normal. In two other 
cases the svmptoms were caused by suppurating dermoid ovarian cyst. 
The fourth patient had classic signs of sudden pain in the right lower 
abdomen but at operation tbe cecum and appendix were healthy. A 
collection of blood was found extending into the iliac fossa behind 
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and below the uterus and broad ligament. The ease proved to be 
one of intra-uterine pregnancy and also ruptured tubal pregnancy. 
The fifth case was. postpartum and the symptoms were caused by the 
twisted pedicle with partially suppurating ovarian cyst. It is not 
uncommon in parturient and puerperal women to have bilateral pain 
described in the lower abdomen. Occasionally this pain is unilateral 
and can often be traced directly to the region of the ovary. In some 
patients this pain follows nervous or psychic shock and is attended by 
no. physical symptoms. In making a differential diagnosis the obstet- 
rician should remember that young women may have an acute infec- 
tive process with normal temperature and without rigidity of the 
abdomen, the cadinal symptom being high leukocytosis and the com- 
plaint of pain. This pain may occur periodically and may strongly 
simulate the pain of hysteria. Great help is obtained in diagnosis by 
the examination of the blood to determine the degree of leukocytosis 
present and the bacterial examination of the urine to determine the 
presence or abscess of colon bacillus infection of the kidney. Two 
cases in the experience of the reviewer illustrate this point. In the 
first, a young woman with a normal temperature was suffering from 
infection following a criminal abortion. She had no rigidity of the 
abdominal muscles and slightly subnormal temperature and rapid 
pulse. There was a foul discharge from the uterus. On admission to 
the hospital her condition was so grave that operation could not be 
performed. An autopsy rupture of the pyosalpinx and acute infec- 
tion of the peritoneum were present. In a second case a young woman 
had produced upon herself abortion by inserting a slippery elm stick. 
She had a normal temperature, not much abdominal rigidity but com- 
plained periodically of severe abdominal pain. Her leukocytes were 
above 21,000. The pain was so pronounced and came so regularly 
that it seem hysterical in character. On section both Fallopian 
tubes exuded pus, the general peritoneum was injected, the appendix 
was normal. This patient did well with drainage of the pelvic cavity. 


Morphin-hyoscin Method of Painless Childbirth. — Haultain ( Brit- 
ish Med. Jour., October 14, 1916) states that the method of ICronig and 
Gauss had not been accurately followed by the majority of the British 
obstetricians who have used the drugs. In the Royal Maternity 
Hospital in Edinburgh, Haultain and his staff rigidly adhered to 
Kronig’s technic in the first S cases and the results were satisfactory. 
He observed that patients sometimes became restless and highly 
excitable and this seemed to be a personal peculiarity of the individual 
case. With some patients more than twenty-two injections were 
given during labor. Where it was impossible to obtain separate 
rooms for the isolation of the patient, the ward was darkened and 
screens .placed about the patient’s bed and cotton placed in the ears. 
Forty cases were so treated, 36 primiparse and 4 miltiparoe. Smallest 
number of injections was four and the greatest forty-five. Usually 
\ grain morphin was given at the beginning with rb grain liyoscin. 
In 3 cases £ grain morphin was first used. In 3 cases morphin was 
repeated and the second dose was y grain. In 30 out of 40 amnesia 
and analgesia were obtained. There was some effect in every case. 
In 3 cases the method failed. In 1 case there was marked restlessness 
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and injections had to be stopped. Postpartum hemorrhage. occurred 
m 1 case and m 14 patients the forceps had to be applied. In 5 of 
these the instrument was used without chloroform and in the others 
chloroform was given. Of the 40 children, 5 were dead born, and 
oi the So born, living, 4 required artificial stimulation. In using the 
method in a primipara the first injection must not be given too earlv 
as .it tends to stop the pains. When the os admits two fingers anil 
pains. are regular the drugs may be employed. In a multipara the 
injections can be begun as soon as labor starts. The second injec- 
tion, jitf gr. hyoscin should be given about one hour after the first 
injection and this can be repeated at intervals of one hour or tliree- 
quarters of an hour afterward. The morphin should not be repeated 
in the later part of the second stage because it tends to produce asphyxia 
in the child. The advice is given that if the hyoscin is not taking 
effect, it is well to give the mother a slight whiff of chloroform. Thus 
the hyoscin is allowed to work and the patient passes into the condi- 
tion of “twilight sleep;” 37 of the 40 patients got up out of bed on 
.the third day after labor. We are somewhat interested to observe 
that the writer describes the administration of morphin hyoscin as the 
method of ICronig and Gauss. They employed scopolamin and laid 
great stress upon the absolute purity and quality of this drug. There 
is notlung new in the employment of hyoscin with nervous patients 
whether they be pregnant or not and morphin has long been known 
to be useful with nervous patients during labor. The suggestion to 
give chloroform to permit the hyoscin to take effect is an extraordinary 
method of treatment and one which does not appeal to us. We do 
not observe that the results of this treatment were specially satisfactory 
in avoiding the use of forceps, and yet it is supposed that if the patient 
be spared suffering her strength will be conserved and the use of for- 
ceps will be reduced to a minimum. After being extensively exploited 
by the public press and after a determined effort had been made to 
make the scopolamin method popular with the public, it has passed 
into the category of medical nostrums of doubtful value. The only 
benefit to the public and the profession which its attempted intro- 
duction produced was the study of the best and safest methods of 
lessening pain during labor and this brought out clearly that the 
scopolamin morphin method was difficult of application, uncertain in 
results frequently producing asphyxia in the child, lengthening labor 
and much inferior to other reliable and safe methods. of treatment. 


Joined Twins. — I yi:r ( Indianapolis Med. Gaz., 1910, ii, 237) reports 
- the case of a woman who had been in labor three days. On exami- 
nation a fetal head and left forearm had been delivered. A second 
head with its face turned toward the delivered one was also found. 
This could not be pushed up so was delivered with forceps without 
much difficulty. Both children were removed through the uterus 
and a common placenta was expressed shortly afterward. On. exami- 
nation it was found that the twins were attached by the cartilage of 
the ribs. There was a common abdomen covered only by peritoneum 
but there were separate pelvic bones and pelvic organs. I here was 
one cord and one liver and spleen. There were two pairs of kidneys, a 
single heart, one diaphragm and two lungs. 
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The Combination of Morphin and Pituitrin in Labor. — Olivella and 
Arteaga (Rev. mod. de Sevilla, 1916, Ixvi, 1916) in 7 cases reported good 
results by using a combination of the hydrochlorate of morphine and 
extract of the fresh pituitary body and a sterile vehicle. Pain was 
greatly diminished, uterine contractions were better and the general 
condition of the patient remained good. Postpartum vomiting occurred 
in 1 case only and involution was normal. One child was born apneic 
but was readily revived. The children seemed stupid and breathed 
languidly during the first twenty-four hours after birth and required 
special care. 
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Surgical Traumatism as a Cause of Recurrence in Uterine Car- 
cinoma. — Facts well known to every scientifically trained surgeon, but 
often not sufficiently kept in mind or acted upon, are well brought 
out in a paper by Shoemaker (Am. Jour. Obst., 1917, lxxv, 758). He 
points out that it has been conclusively shown by Bloodgood, that in 
carcinoma of the breast the chance for recurrence is so increased by a 
preliminary excision of a specimen that permanent cure practically 
never occurs in cases where a piece of tissue has been excised for micro- 
scopic study and radical removal is not immediately carried out. 
Since it can be shown experimentally that tumor cells can enter vascular 
channels and be transported to a new radius of development, can anyone 
doubt the enormous importance of avoiding all squeezing of new growths 
accompanied by punctured wounds, such as occur in the use of double 
tenacula? No one would think of doing this with other malignant 
tumors, yet it has been customary with the uterus. The time required 
for any given blood corpuscle to circulate from the periphery to the 
heart and back to the periphery again has been estimated at from 
fifteen to twenty-three seconds. The time occupied between the start 
of a cell from a carcinoma, once entered the blood stream, to the heart 
and out to some peripheral point must therefore be calculated not in 
hours, not even in minutes, but in seconds, so that there is no time for 
operative excision to secure safety. For the time being, one may put 
aside the question as to what factor causes cancer; it is sufficient for 
this argument that where cancer cells are transferred in the blood 
stream they form under proper conditions a new nidus of the disease. 
The bearing of this upon the clinical study of a possibly malignant 
condition of the uterine cervix is obvious. In order to see, at times the 
temptation to use a tenaculum is very great. While inconvenient, 
however, a grasp may frequently be obtained outside the diseased area, 
and this should always be done, or the tissue grasped should first be 
cauterized. If unable to avoid making a preliminary microscopic 
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diagnosis. (and this can be avoided in the large majority of cases) 
never excise a specimen except with the cautery knife, and for immediate 
diagnosis and immediate operation. Use no hooks ! Obtain microscopic 
confirmation afterward if possible, but do not in the presence of clinical 
probability produce dissemination in a patient of cancerous age by 
surgical traumatism of an uncauterized growth. 

Operation for Uterine Prolapse. — A novel and rather remarkable 
operation for the relief of bad cases of prolapse is described by Helmutii 
(Ann. Surp., 1917, lxv, 4G9). It consists in opening the abdomen by 
the usual vertical median incision, and then separating the adnexa and 
round ligaments from the uterus, as though a supravaginal hysterec- 
tomy were to be done without removing the tubes and ovaries. The 
uterine body is thus freed of all attaeliments down to the point of 
bladder reflection; the broad ligaments are whipped over exactly as 
after a hysterectomy, but the uterine body instead of then being cut 
away at the internal os is split sagitally from the fundus down to the 
level of the bladder attachment. The median incision in the fascia is 
now closed, and a short veirtcal slit, about a half inch in length, is made 
through the fascia and peritoneum on each side of the median incision, 
and parallel to it. Each half of the bisected uterus is now brought out 
through one of these slits, the fundus of the uterus being then sewed 
together .again above the fascia, which thus runs through the uterine 
body between the- cervix and fundus, keeping the latter permanently 
outside the fascial layer of the abdominal wall. The skin is then simply 
closed over the projecting uterine fundus in the usual manner. The 
author says that he has been able in this way to hold up permanently 
the prolapsed uterus better than by any other method he has used. If 
the cervix is large and hypertrophied, as is usually the case, it is ampu- 
tated from below in the usual manner before opening the abdomen. 


Hernia of the Bladder. — An unusual case of involvement of the 
bladder in an incarcerated femoral hernia has been reported by Samba 
(Jour. Am. Med. Assn., 1917, Ixviii, 1237). The patient, a woman, 
aged fifty-four years of age, was admitted to the hospital with a history 
of vomiting and obstipation with abdominal pain for four days. Exami- 
nation showed a globular lump, the size of a small hen's egg, below and 
to the outside of the right pubic spine. It was hard, tense, tender, dull, 
and completely irreducible. On making an incision over it, and locating 
the sac, clear amber-colored fluid escaped as soon as the latter was 
injured. This was soon determined to be urine, and it was e%-ident that 
the bladder formed part of the sac contents, and was adherent to it at 
the point of opening. The bladder injury was carefully closed, and dis- 
sected free from the sac wall. There was also a loop of intestine in the 
hernia, the strangulating agent in which was found to be not Keys 
ligament, but the mouth of the sac itself, which was found to he greatly 
thickened. In dividing this thickening the bladder was again acciden- 
tally wounded, and was again sutured, after cleansing the wound with 
ether. The operation then proceeded in the usual manner, and has 
resulted in permanent relief of the hernia. No drainage was used. 
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Concerning Renal Sclerosis. — -What at one time appeared a very 
happy agreement between several authors on Bright’s disease (Jores, 
Loehlein, Falir) has now resulted in confusion wherein each of these 
men stands by himself for a separate theory of the disease. Jores 
can see but one factor underlying the development of renal sclerosis 
and that is arteriosclerosis. To him the tissues of the kidney other 
than the arteries appear to play only a passive role and give evidence 
of morphological and functional disturbance in proportion to the 
arterial lesion and its effects upon the circulation. He gives no clear 
view in what manner the development of the benign fibrosis of the 
kidney differs from that of the malignant. Loehlein broadly agrees 
with the views of Jores. He recognizes the two types of renal sclerosis, 
but appears to regard the malignant one as nothing else than an 
advanced stage of the benign. He takes it that it is only a matter of 
the extent of the involvement rather than a difference in kind. For 
the determination of the injury resulting in the kidney from these 
arterial lesions attention is particularly attracted to the glomerular ' 
changes and the degeneration of the tubules. Fahr (Cent. f. Path., 
1916, xxvii, 481), on the other hand, although considering the vascular 
lesion as essential and primary, believes that another factor must be 
superimposed for the production of malignant fibrosis of the kidney. 
As to the nature of this added factor he has little to offer definitely. 
This type of kidney disease with a dual etiological factor he prefers to 
speak of as the “combination type.” His descriptions of the actual 
changes occurring within the kidney are very similar to those long ago 
described by Gull and Sutton. None of the authors appear to be familiar 
with the early work of Councilman, and although all of them recog- 
nize the common arterial lesions in interstitial nephritis they appear 
to lay no stress in their studies upon the causes of these processes. It 
would appear that no useful purpose is to be attained through the 
polemic by these authors as long as they make the subject of their 
controversy a late incident in this important disease. 

Diminution of the Number of Islands of Langerhans in Diabetes.— 
Various authors have claimed that there is a definite diminution in 
the number of islands of Langerhans in diabetes. In 1900 Ssobolew 
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claimed to have observed the complete absence of island structures in 
2 cases, while later he found 4 others with a similar condition. In 
9 he noted a definite diminution in the number of islands but as he 
did not study portions of tissue from different parts of the pancreas, it 
is Impossible to lay much stress on his observations. Subsequently 
\\ eichselbaum observed the unequal distribution of the islands in the 
pancreas in normal individuals and found that these structures are 
always more common in the tail than in other parts. Similar observa- 
tions were made by Opie and Cecil. Martius examined a series of 
27 cases of diabetes and was unable to support the contention that 
there was any relationship between the number of islands found and 
the occurrence of glycosuria. In these analyses portions were obtained 
from various parts of the pancreas and an estimate of the number of 
islands was made in a constant area of 0.5 square centimeter. Although 
the number of islands in a few cases was less than normal, it was 
claimed that a larger proportion of cases of diabetes showed no com- 
parable change. Martius laid more stress upon the presence of morpho- 
logical changes in the islands than upon an actual diminution in the 
number. Recently Heiberg (Cent. f. Path., 1916, xxvii, 49, and 
Arch. f. Kinderhcilkunde, 1916, Ixv, 388) carried out similar studies 
upon the relationship between the numbers of islands and diabetes. 
He divided the cases of diabetes into two groups: (1) Those showing 
pathological changes in the islands only; (2) those with wider involve- 
ment. It is the first group which particularly attracts attention and 
of which it is so commonly stated that true clinical diabetes was present 
without definite pancreatic lesions. In this group, it is found that 
a certain number of cases show definite island lesions which although 
not involving all of these secreting structures, materially interferes 
with function.- "When hyalin and other degenerations are observed 
the diagnosis of the pancreatic affection is not difficult. But in those 
cases where the island lesion has led to the disappearance of many 
of them and where the remaining ones appear normal or even hyper- 
trophied, it is difficult to point to the damage in the pancreas as asso- 
ciated with diabetes unless a numerical diminution in the number of 
these structures can be determined. In an analysis of 12 of his own 
cases along with a group of others taken from the literature he claims 
to have established definite evidence showing a decrease in the number 
of islands. These analyses were made by careful counts in sections 
taken from various portions of the pancreas. When compared with 
observations upon the normal pancreas it is shown that this diminu- 
tion is fairly constant. The author also reestablishes the tables com- 
piled by Martius and shows that this author obtained the same results. 
Heiberg, furthermore, finds that a similar diminution in the number 
of islands may be demonstrated in the pancreas of children ill with 
diabetes. 


Studies of the Betahemolytic Streptococci.— The relation between 
scarlet fever, streptococci and septic sore throat is a subject which has 
always been very puzzling to investigators. Septic sore throat has 
been proved by many observers to be due to a type of streptococcus 
named by Smith and Brown, j3-hemolytic streptococcus. Scarlet 
fever although so commonly associated with streptococci bus not been 
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proved to have- any direct relationship to this organism. Smillie 
(Jour. Infect. Dis., 1917, xx, 45) reports a study of three epidemics of 
septic sore throat, in some of which the relation between scarlet fever 
and this condition is very suggestive. One epidemic occurred in 
the town of Dorchester among customers of a certain dairy. Although 
three farms supplied milk to this dairy and sources of /3-hemolytic 
streptococci were found in each, one employee of one of the farms had 
a history suggestive of an attack of scarlet fever just previous to the 
outbreak of the epidemic. The second epidemic was in a boys’ board- 
ing school where 17 cases of septic sore throat occurred. The milk 
used by all these boys was found to have been insufficiently pasteurized, 
and the examination of the cows from which the milk was obtained 
showed the presence of this type of streptococcus in one of them. No 
cases of scarlet fever were found in this outbreak. The third epidemic 
occurred in a hospital and was proved to be a combination of milk- 
borne and contact infection. Another interesting group of cases was 
also found by this observer. Three small girls who played together on 
a Monday afternoon, all became ill on Thursday of the same week. 
One developed a typical case of scarlet fever. The second a very mild 
case of the same disease, while the third developed a very severe septic 
sore throat but showed no skin rash nor any other sign of scarlet fever. 
/3-hemolytie streptococci were found in the throats of all three girls. 
In careful bacteriological studies of all of these cases both during the 
disease and convalescence and also in studies of normal throats, the 
author found /3-hem oly tic streptococci so frequently that their impor- 
tance in septic sore throat appears established and in scarlet fever is a 
matter not to be considered too lightly. The organism is one which 
grows in variously sized chains, shows some capsular substance and 
on blood-agar causes a very wide hemolysis around each colony, this 
zone sometimes being 5 mm. wide. The carbohydrate reactions as 
given in this paper are not particularly valuable. Cultures on car- 
bohydrate medium were titrated for quantity of acid and this has 
been proved by Broadhurst, and also by Holman to be a method, the 
results of which vary with many factors such as medium, vigor of 
growth, etc. From the results of the carbohydrate fermentation 
given by the author this streptococcus would come under the head of 
Streptococcus infrequens in the classification of Holman. This strepto- 
coccus has been found by a number of other observers in the throats of 
scarlet fever patients and has been easily recognized by them by means 
of its hemolysis and also by its characteristic carbohydrate reaction. 
The fact that it is not a frequent inhabitant of normal throats and 
occurs almost always in the above mentioned conditions is, as the 
author states, very suggestive of the relationship between these two 
diseases and the danger to a community of the presence of either of 
them. 


Observations on the Mode of Origin of the Fibro-adenoma of the 
Mammary Gland in the Rat and on the Delayed Retrogression of the 
Mammary Gland after the Period of Lactation. — In the report of a 
study of four curious neoplasms in the breasts of a female rat, Loeb 
(Jour. Cancer Research 1916, i, 415) offers some interesting sugges- 
tions on the mode of origin of fibro-adenomata in these animals, and 
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on the condition resulting from delayed retrogression of'the mammarv 
gland following lactation. Admirable microscopic descriptions of the 
tumors are given. One resembled, in the gross, an ordinary fibro- 
adenoma. In sections, however, the character was that of a recently 
funetionatmg mammary gland, within some areas vacuolated cells in 
acinar arrangement and a well-developed stroma. In a few places 
there was a relative increase in epithelial elements, as though the 
stroma iiad been reduced in amount. The author concludes that the 
failure of normal retrogression is the cause of fibro-adenomata in the 
breast of the rat. In this connection he gives no hint that growth of 
fibrous tissue had occurred, nor that epithelial elements had proliferated. 
Nor is there any indication that the growth was encapsulated, but 
rather one is led to infer that the whole breast is considered a tumor. 
This entails a special classification of tumors for the rat. The writer 
invokes a special local condition of unnamed sort to account for the 
reaction in tin’s breast, but rules out infectious processes. Here is 
drawn an unfortunate parallel between the subinvolved breast and 
hepatic cirrhosis. The writer establishes simultaneous development of 
connective tissue and epithelial elements as the picture in cirrhosis of 
the liver though in the next paragraph one finds him agreeing with 
Weigert in the view that “hypertrophic proliferation of connective 
tissue is invariably the result of primary destruction of epithelium," a 
contrary notion to that of Mallory that pure parenchymatous degenera- 
tion rarely stimulates fibrosis, which occurs only when the stroma has 
also been affected by the irritant. In view of these facts, one hesitates 
to so readily relinquish the factor of a local irritant, even possibly a 
bacterial one. The other three mammary glands proved to be enlarged 
due to a cystic degeneration of the breast tissue. All were of the 
nature of single large cysts, containing a thick yellow fluid, possibly 
autolyzed material. Microscopically, the cysts were lined by a low 
cuboidal epithelium, interrupted in places by areas where necrotic 
tissue was adherent over a base of granulation tissue. In the cyst wall 
are compressed epithelial acini, some of which are cystic. Many small 
cysts frequently are jointed to the larger cavity, with the result that 
papillomatous masses covered by epithelium, project into the larger 
cavity. The statement is made that the necrosing masses adherent 
to the cyst are cut off from the healthy tissue by the growth of the 
lining epithelium through such masses at the pedicle. As a cause for 
this degenerative process and necrosis some “general, factor, delaying 
the normal retrogression of several glands” seems less inviting than the 
comparison barely mentioned by the writer between this process and 
the casting off of the normal placenta. The effect of an obliterative 
endarteritis, in cutting off nutrition, might well be considered. And 
there is no reason to suppose that this process could not go on in different 
glands at the same time. 

A Study of Experimental Non-hemolyiic Streptococcus Lesions in 
Vitally Stained Rabbits.— Cecil (Jour. Exper. -1 led., 1910, xxiv, 739.) 
records experiments on rabbits in which lie injected both Streptococcus 
viridans and trvpan-bluc. The doses were various and were given at 
intervals. The lesions which he obtained were striking and it is to be 
regretted that he did not classify any of the streptococci med but 
included them all under the heading of that very large group known 
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as non-hemolytic streptococci. Three of his strains were obtained 
from cases of rheumatic fever and three from cases of infectious endo- 
carditis. The trypan-blue staining was of great assistance in studying 
the lesions, particularly in regard to the source and fate of certain 
inflammatory cells which were found in the lesions. The lesions noted 
were joint lesions which began as mild exudative inflammations and 
progressed to very severe types with fibrosis and in some cases destruc- 
tion of cartilages of the joints and also some destruction of the under- 
lying bone. The lesions in all cases were similar to those found in the 
human under the same circumstances. Heart lesions, both pericardial 
and endocardial, were rather infrequent and irregular but myocardial 
lesions were common though not similar to those described by former 
observers. Liver and kidney lesions occurred occasionally but were 
not characteristic and could not be compared with the lesions in the 
human. The value of the use of vital staining in the study of inflam- 
matory cells particularly in relation to the source of these cells is 
demonstrated in this work. The injection of vital stains, however, 
changes to some extent the cell picture of inflammations and the author 
notes that this point should not be overlooked in such studies. 


A Contribution to the Epidemiology of Lobar Pneumonia. — Sillmann 
{Jour. Expcr. Med., 1916, xxiv, 651) sums the findings of mouth, lung 
and blood cultures of pneumonia patients and also mouth cultures of 
normal individuals taken at the Hospital of the Rockefeller Institute 
during four years. The cultures were taken from patients during the 
disease and for various periods after recovery in an attempt to note the 
incidence of carriers in convalescent patients and also to note the 
average length of time after recovery that the virulent pneumococcus 
remained in the mouth. Although the incidence of the Types I, II and 
III, and III vary somewhat from year to year, I and II are always the 
most frequent types. Type IV does not vary greatly and is next in fre- 
quency. Type III gives the smallest percentage of cases in most 
reports. Types I, II and III remain in the mouth for varying lengths 
of time after recovery from disease produced by one of them as does 
also Type IV. Type IV is very frequently found in the mouths of 
normal individuals whereas the other three types are not so frequent 
under these circumstances. In the case of III which is the most viru- 
lent pneumococcus and which occurs in the fewest number of cases of 
pneumonia, the incidence in normal mouths is relatively large and 
Types I and II are quite infrequent. All the cases listed under “nor- 
mal mouths” are, of course, cases which were not in contact with 
pneumonia patients. In the mouths of nurses, doctors and relatives 
of pneumonia patients who are in fairly intimate contact with the 
case, a type of pneumococcus is frequently found which corresponds 
to the type isolated from the patient’s mouth or lung. It is in these 
individuals that Types I and II are found most frequently because 
they are the most frequent organism found in patients. As to carriers 
it was found that IV was widespread. Type III is not very frequent 
and Types I and II did occasionally occur in mouths of individuals in 
whom it was impossible to trace any instance of contact. From these 
figures it is evident that even though chronic carriers of the virulent 
types of pneumococci are rather infrequent the danger from contact 
carriers is not to be ignored. 
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Studies of the /3-hemolytic Streptococcus.— Smillie (Jour. Inf. 
T)is., 1917, xx, 45) states that the /3-hemolytic streptococcus was 
found by Theobald Smith and J. Howard Brown to be the etiological 
agent in several milk-borne epidemics of septic sore throat. They 
believed the strain to be a human type, though it may be introduced 
into a cow’s udder and produce a mild reaction. It has definite char- 
acteristics which distinguish it, and which have been described by 
Smith and Brown. Smillie repeated the work of these authors in 
the study of the epidemiology of two outbreaks of milk-borne septic 
sore throat. In each epidemic, the /3-hemolytic streptococcus was 
found in the throats of the victims. In one epidemic, the same strain 
of streptococcus was found in the suspected milk. In the other epi- 
demic, the /3-hemolytic streptococcus was isolated from a mildly 
inflamed udder of one of the dairy cows. In order to ascertain the 
prevalence of the /3-hemolytic streptococcus in normal throats, 100 
average throats were searched for the types of streptococci present, 
and though many hemolytic streptococci were found, the /3-hemolytic 
type of streptococcus of Smith and Brown was found but once. The 
throats of 20 individuals who had had milk-borne epidemic septic 
sore throat within two years were searched for the /3-hemolytic strepto- 
coccus in order to estimate the prevalence of carriers of this strain. 
One carrier was found, a nurse who had had septic sore throat four 
months before. This nurse had later been the cause of a small contact 
infection epidemic of tonsillitis, thus illustrating the relation between 
the sporadic and epidemic mode of infection. The throats of 20 cases 
of sporadic tonsillitis were studied in order to ascertain the proportion 
of cases of ordinary tonsillitis due to the Smith streptococcus. Five 
of the 20 cases were found to be due to the /3-hemolvtic type of strepto- 
coccus. Finally, the prevalence of the /S-hemolytic streptococcus 
was studied in *4S cases of scarlet fever. This strain was found in the 
throats of all the severe cases, and in some of the moderate and mild 
eases of the disease. There seemed to be a close relation between the 
severity of the disease, and the numbers and virulence of the /S-hemo- 
lytic streptococci in the patients’ throats. The same type of strepto- 
cocci were also found in the aural and nasal discharges of four sus- 
pected carriers of scarlet fever. Jn all these diseases septic sore 
throat, sporadic tonsillitis and scarlet fever — the /3-hcmolvtic strepto- 
coccus was found in gradually diminishing numbers throughout con- 
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valescence, usually disappearing from the throat in ten to fourteen 
days. The author believes that epidemic tonsillitis, or septic sore 
throat, is not wholly due to the use of contaminated milk, but that it 
may be spread by direct contact. The /3-hemolytic streptococcus is 
rarely found in normal human throats, and carriers are not common. 
Thus, though the flora from human throats frequently finds its way to 
the daily milk supply, milk-borne epidemics are not of daily occurrence. 
The great menace to the community is the convalescent case of septic 
sore throat, sporadic tonsillitis or scarlet fever, for this individual is 
a source of danger, insofar as he comes in intimate relations with his 
fellows; spreading disease to the individual by direct contact, or to the 
whole community by infecting the milk supply. 

The Influence of Milk and Carbohydrate Feeding on the Char- 
acter of the Intestinal Flora. Diet versus Bacterial Implantation. — 
Hull and Rettger {Jour. Bad., 1917, ii, 47-71) remark that the 
culmination of several years of investigation carried on in the Sheffield 
Scientific School of Yale University corroborates the earlier experi- 
ments on animal feeding in which the following points were definitely 
determined. A change in the diet of white rats from the ordinary 
mixed food to one containing starch, lard, protein-free milk and a pure 
protein quickly led to a simplification of the intestinal flora, the Gram- 
positive organisms being displaced by Gram-negatives. B. coli was 
practically eliminated, while members of the B. acidophilus predomi- 
nated or constituted almost the entire flora. Milk and lactose were 
particularly effective in establishing the acidophilus group. In milk 
feeding B. acidophilus became abundant, while in continued Ifictose 
feeding it was usually supplanted by B. bifidus. Carbohydrates other 
than milk-sugar fail to bring about this transformation. The ingestion 
of foreign bacteria, even in large numbers, did not of itself bring about 
an elimination of the common intestinal microorganisms. The feeding 
of B. bulgaricus tablets without the use of milk or lactose can, there- 
fore, be of little or no value. In the present investigation the following 
additional facts were obtained. Meat or other high protein diet 
increases the indol-producing bacteria and other organisms of the 
so-called “putrefactive” type, like B. coli and B. welchii; cornstarch 
appears to foster the amylolytic group of intestinal organisms, while 
in a few instances grain feed favored the development of what appeared 
to be fusiform bacilli. The reaction of the intestine remained indepen- 
dent of the character of the intestinal flora. While the acidity varied 
in the different rats, it was not increased during the lactose feeding. 
When lactose was given in dry form its presence could be detected 
in different parts of the intestine; during the feeding of lactose in 
solution the identification of the sugar in the intestine was much 
more difficult. The rapid development of the acidurie bacteria when 
a lactose diet is given in all probability is due to optimum cultural 
and environmental conditions which are created for these particular 
organisms by the lactose, although it 'may be present in very small 
amounts. A high lactose diet markedly influences the intestinal 
flora of man, though relatively large amounts of this sugar are neces- 
sary to bring about extensive changes in the flora. These facts have 
been amply corroborated by the work of other investigators. One 
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of the most important points established in the present work is the 
inability of a foreign organism to establish itself in the intestine of 
man or animal, except in disease by mere intestinal implantation. 

The Clarification of Milk.— Hastings (Jour. Am. Med. Assn., March 
24, 1917, p. S99) states that careful experiments show that the bacterial 
content of milk is apparently increased by clarification, due to the 
breaking up of clumps. Clarification has no favorable effect on the 
keeping quality, and probably does not in any way improve the milk. 
It removes the dirt, but not the bacteria, pathogenic and otherwise, 
which were introduced with the dirt. It is hard to understand why 
health officials sanction clarification, yet the cities of St. Louis and 
Cincinnati, Ohio, Gary, Indiana, and Tulsa, Oklahoma, have passed 
ordinances requiring clarification, supposedly with the approval of the 
respective health departments. The introduction of pasteurization is 
opposed to by health officials because it enables the dealer to handle a 
poorer grade of milk than he otherwise could. Although this is, 
perfectly true, pasteurization gives the consumer a product more 
safe and of better keeping quality than the raw product. The clari- 
fication of milk is objectionable from the stand-point of the consumer, 
and yet health officials are apparently being led to urge its adoption. 


Is Mosquito or Man the Winter Carrier of Malaria Organisms?— 
■ Mitzmain and Bruin ( Public Health Bulletin No. 84, December, 1916, 
U. S. Public Health Service) studied the problem of quinin sterilization 
of the human host of malaria during the winter period; specially to 
determine: (1) If man alone harbors malaria parasites during this 
period. (2) If the mosquito is a potential factor in the perpetuation 
of malaria from fall to spring. The bulletin is an outcome of an inten- 
sive study conducted to determine for one locality at least, the rela- 
tion of man and mosquito as influenced by the dormant conditions 
existing in the winter months in the southern United States.^ A 
group of fifteen plantations in the Mississippi Delta of the Yazo 
valley, having a known malarial index of over 40 per cent, comprised 
the district in which the investigation was conducted. At the outset, 
it was required to ascertain in what stage of its life history Anopheles 
mosquitoes existed. It was noted that for this region only intermittent 
hibernation prevailed and that the adult female mosquito was the 
only form observed to hibernate. It wns ascertained during the 
course of the winter studies that in this region occasional biting of 
aroused Anopheles did not have any pathogenic significance, al! of 
the infections clinically noted were proved to be recurrences of former 
attacks. It was concluded that hibernating anophclines collected 
in the region investigated, did not harbor parasites of malaria. This 
was determined after an examination of 2122 dissected anophclines, of 
which 1211 specimens were examined before May 15, 1915. Among 
the remaining 911 specimens, serving ns a malaria indicator for the 
spring season, 3 mosquitoes between May 15 and May 26, were definitch 
shown to contain oocysts indistinguishable from those seen in mos- 
quitoes experimentally infected with human. malaria. In the investi- 
gation of man as the responsible winter carrier, 11S4 persons, residing 
on the plantations selected, were examined for malaria parasites. 
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Four hundred and ninety-two infections were identified microscopically, 
31 7 cases were of the sub tertian type, 8 were mixed infections, and the 
remainder were of the simple tertian type, with the exception of one 
quart case. In the consideration of these infections an important fact 
stands out: nearly one-fourth (24.8 per cent.) of the human carriers 
harbored gametocytes. It was proved that from a group of 103 
persons, examined in March, 1915, 8 of the 15 gametocyte carriers 
identified, were similarly infected during the preceding fall. The 
incrimination of man as the sole winter carrier is emphasized by the 
fact that 3 malaria infected Anopheles quadrimaeulatus were found 
in the homes of the gametocyte carriers during May 15 to May 26, 
previous to which time 1180 specimens of anopheles from this source 
were found to be negative. 


Laundries and the Public Health. — Schroeder and Southerland 
(Piiblic Health Reports, February 19, 1917, xxii, No. 6) state that the 
purpose of this study is to ascertain the methods employed in New York 
City laundries with special inquiry into the efficacy of such methods 
in destroying pathogenic bacteria and thus preventing the spread of 
disease. The survey includes the following: (1) Methods employed 
in handling clothes in the home. (2) Methods employed in handling 
clothes in the homes of laundresses. (3) Methods employed in handling 
clothes in the hand laundries (white and Chinese), (4) Methods 
employed in handling clothes in the steam laundries. (5) Series of 
special tests of goods to note the effect of heat upon bacterial life. 
(6) A canvass of steam laundry managers to ascertain their opinions 
concerning the use of nets in laundries. The authors found the methods 
of dealing with laundry in the home to be quite sufficient to make the 
danger from infected linen negligible. The laundry which is done 
in the home of a laundress is usually clean and free from bacteria; but 
owing to the close quarters in which, the laundresses live, there is a 
possibility of reinfection of clean linen if communicable diseases are 
present among the members of the laundress’ family. Of the so-called 
hand laundries, of which there arre 2800 in New York City, there are 
three groups: (1) Laundries known as feeders for the steam laundries 
and maintained by them for sorting, marking or distributing. (2) 
Laundries operated by private individuals who do some washing and 
practically all the drying and ironing on the premises. (3) Laundries 
operated by private individuals practically doing on the premises all 
the washing and ironing for patrons. This group includes all the 
Chinese laundries. After a careful study of the location of and condi- 
tions in these laundries, the methods of sorting, washing, drying and 
ironing the clothes, the authors make the statement that the so-called 
“hand laundries” are, to some extent, a menace to the public health 
because of the crowded living quarters connected with the laundries; 
because of the probability of infectious diseases occurring among the 
persons living in such quarters without proper means of isolation; 
because of the careless method employed for sorting the clothes, allow- 
ing the contact of clean and soiled linen; because of the packing of 
nets with a heterogeneous mass of clothes which cannot be penetrated 
by the proper amount of wash water, and to which cannot be applied 
the proper degree of heat nor amount of disinfectants ; and because of the 
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lack of proper facilities for drying and sorting the clothes, and the 
general insanitary conditions under which the work is carried on. The 
conditions in the Chinese laundries were, on the whole, better than 
those round in the laundries maintained by white people. In the 
investigation of the steam laundries, the methods were as follows: 
Bacteriological tests were made of: (1) The bactericidal strength of 
water plus the soap and disinfecting solutions and the possible mechani- 
cal elimination of large numbers of bacteria in tlie process of washing. 

(2) The penetrative power of the heat employed in washing. (3) The 
value of the ironing processes in the destruction of bacteria. (4) The 
value of the drying processes. Of the steam laundries in New York 
City there are several groups: (1) Laundries connected with infectious 
disease hospitals. (2) Laundries which deal directly with families or 
individual patrons, and. in which the clothes are washed and finished. 

(3) Laundries dealing indirectly with families or individual patrons 
through the medium of hand laundries. (4) Wet-wash laundries. 
The methods employed in laundries connected with infectious disease 
hospitals are described separately and a review of these leads con- 
clusively to the belief that pathogenic organisms are destroyed by 
these methods. From a study of the other groups included under the 
steam laundries the following conclusions were reached: The com- 
paratively few steam laundries which use standard routine methods 
of washing and keep a record of the time, material and solutions 
employed are getting better results than the average establishments. 
The methods employed by steam laundries in the collection and 
delivery of .clothes are insanitary — soiled and clean clothes being 
brought into close proximity. In the majority of laundries clothes 
are washed under conditions prejudicial to the health of the employees. 
The method, quite commonly employed, of returning “wet” clothes 
to the patrons and to hand laundries is a possible menace to the public 
health. Wet clothes infected .with bacteria and subjected to the 
usual degree of heat in drying houses, “tumblers,” mangles and 
hot presses are freed from living organisms. The practice of wet 
washing, as now done in steam laundries is insanitary ns the clothes 
do not receive the proper application of disinfectants, soap, water and 
heat. Owing to the difficulty of ascertaining whether clothes have 
been properly heated during the washing processes, and the possibility 
of the transmission of infection when not properly heated, all clothes 
washed in steam laundries should be dried upon the premises. Ihe 
absence in the average steam laundry of proper sorting rooms for the 
clean linen and the consequent contact with soiled linen may result 
in a possible reinfection of the clean clothes. 


Notice to Contributors. — All communications intended lor insertion in the 
Original Department of this Journal are received only irith the distinct under- 
standing that they arc contributed exclusively to this Journal. 

Contributions from abroad written in a foreign language, if on examination they 
arc found desirable for this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, wall bo furnished to 
authors, prodded the request for them be mitten on the iruinwcrip!. 

All communications should bo addressed to — . 

Dr. George Morris I’iersol, 1913 Spruce St.. Philadelphia, I a., I . 
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THE ETIOLOGY OF SPKUE. 

By Bailey K Ashford, M.D., Sc.D., 

LIEUTENANT-COLONEL, U. S. ARMYJ PRESIDENT OF A BOARD FOR THE STUDY OF 
TROPICAL DISEASES AS THEY EXIST IN PORTO RICO. 

(From the Institute of Tropical Medicine and Hygiene of Porto Rico.) 


„ Tiie object of this paper is to demonstrate that the species of 
Monilia first desc ribed by me in March, 191 5 1 is the determining 
etiological factor in sprue, and to suggest that this species be recog- 
nized as Monilia psilosis, Ashford, 1914. 

It was stated in a paper presented by the writer May 13, 1915, 
before the annual meeting of the Association of American Physi- 
cians, 2 that Dr. Isaac Gonzalez, member of the Institute of Tropical 
Medicine and Hygiene of Porto Rico, working with an antigen 
prepared from three strains of this species furnished him by me, 
had demonstrated in 4 cases of sprue a deviation of the complement, 
and that in 12 cases not sprue no such deviation could be obtained. 
The consensus of opinion expressed individually after that meeting 
was that until the demonstration of a reaction specific to this par- 
ticular organism should be forthcoming the results should be con- 
sidered to be due to a group reaction, thus withholding the decision 
as to the relation of my organism to sprue, although all other evi- 
dence, clinical, epidemiological, and mycological, as well as animal 
experimentation, spoke strongly for its specificity. 

1 A Mouilia Found in Certain Cases of Sprue, Preliminary Note, Jour. Am. Med. 
Assn., March G, 1915, lxiv, S10-S11. 

■ Studies in Moniliasis of the Digestive Tract in Porto Rico, Am. Jour. Med. Sc., 
1915, No. 5, cl, GSO. 

VOL. 154, NO. 2. — AUGUST, 1917. 
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For the solution of this problem, after six months’ more pre- 
liminary work, I determined to make a study of a series of 100 
persons, some of whom were clinically free from sprue, some typical 
cases of the disease, and some whose clinical picture did not permit 
of a positive diagnosis, considering, however, as sprue only such 
cases as should prove themselves positive, clinically, mycologically, 
and serologically. Only very slight and justifiable departures have 
been made from this plan, as will be seen later. 

The interpretation of the deviation of the complement, as is 
well known, is not only a matter into which the personal equation 
enters, but such highly specialized laboratory work requires long 



Fig. I. — Non-specific; commensal from a case of pcllngm. Case CCNXIn. Note 
short articles, heavily nucleated and granular yeasts and large size of the elements. 
(Photograph made in the Institute of Tropical Medicine and Hygiene of Porto Rico.) 

experience, careful technic, and, in short, genuine ability. It was 
evident that such reactions should be made by some such person 
who should have no knowledge whatever of the clinical and myeo- 
logical history of the case, and who would simply receive the blood 
of the patient without any inkling of such history, without even 
seeing the patient. Dr. Gonzalez Martinez, whose previous work 
has been mentioned above, was on a visit to the North, and the 
uncertainty of my being able to continue this research without 
interruption was very great. I was fortunate enough to associate 
myself in the study of this series with Dr. Carl Michel, of the 1 . S. 
Public Health Service, recently aligned to duty for hi** service in 
San -Tuan, and now a collaborator in this institute. J his serologM 



ASHFORD: THE ETIOLOGY OF SPRUE 


159 


had spent a long time, previous to his arrival here, in doing this 
very kind of blood work in syphilis and experimentally in other 
diseases, and was peculiarly prepared by Jus experience to fill all 
of the requisites desired. The results, of course, have been recorded 
as received from him and incorporated with the clinical and myco- 
logical history of each case. His own report appears elsewhere 
in this Journal, and his technic and conclusions are expressed 
individually. 

So while there has been a great effort made to elucidate the facts 
in this series, there has been no straining after-effect nor any diver- 
gence from the avowed intention to let these facts speak for 
themselves. 



Fig. 2. — Wild yeast found in feces. Case CLXXVIb 2 . (Photograph made in the 
Institute of Tropical Medicine and Hygiene of Porto Rico.) 


The work has been, as can b'e imagined, a very arduous one. Not 
only was it necessary to obtain a clear history in which neither 
patient nor physician would unconsciously accentuate important 
symptoms, but a thorough mycological study of the tongue-scrapings 
and feces was exacted in each case. This latter work was most 
time-consuming, as plate cultures had to be made of all IMonilia- 
like colonies, and as frequently more than one species was found, 
and each had to be plated out and run through the proof media, 
several hundred such cultures were necessary. 

With two or three exceptions all of the series were personal 
cases of the writer, and were seen by him and treated day by day, 
week by week, thus adding the control of the clinician to the labora- 
tory findings. 
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The routine observed was as follows: After the clinical history 
had been taken, cultures from scrapings of the tongue on glucose 
agar slants and streak cultures from the feces in glucose-agar’ 
plates were made. Suspicious colonies were plated out for pure 
culture on a 4 per cent, glucose-agar (Sabouraud), + 2 acidity. 
These plates were incubated for from three to five days. At about 
the same time a technician of this laboratory, Mr. Jose Loubriel, 
secured o c.c. of blood from a vein of the arm, the blood tube was 
given a key designation, and it was delivered to Dr. Michel for 
serological examination after previous centrifugalization and decom- 
plementation. The plate cultures were now examined with a hand 



Fig. 3. — Yeasts and hyphai. Monilia psilosis. Case CCXXXIIIb. (Photograph 
made in the Institute of Tropical Medicine and Hygiene of Porto Rico.) 

glass and all Monilia-suspicious colonies were fished. This process 
is an important one and taxes the skill of the operator, as fine 
differences in color, consistency, and polish of the surface make 
for success. The selection of the right creamy colony when small 
is most difficult, and often impossible. Only after repeated plating 
of feces in quiescent cases of sprue was it possible to demonstrate 
Monilia psilosis, and in some, as will be seen, they have not yet 
been isolated, due to the fact that the wrong colony has been fished or 
that the surface yeast production in the infected intestinal canal is 
insufficient to give colonics in a limited number of plates. It is well 
known that in the quiescent stage of sprue, where neither tongue 
nor intestine is acutely inflamed, only the past history and present 
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cachexia remain to justify a probable diagnosis. It has been sug- 
gested by the writer that in such cases the mycelial elements lie 
latent in the submucosa awaiting a favorable opportunity to bud 
and spread yeasts over the surface. In such cases a serological 
examination will demonstrate a positive reaction, generally weak, 
and yet only persistent effort will reveal a chance colony. Of course, 
it is possible that the group reaction, of which I will later speak, is 
responsible for the serological result, but that this is unlikely is 
evident from all of the overwhelming evidence presented heretofore, 
in previous papers, and especially from the fact that time and again 
repeated work reveals a stray colony of Monilia psilosis after several 



Fig. 4. — Young cultures of Monilia psilosis showing typical yeasts before internal 
structures are characteristic. Case CCXXXIIIb. (Photograph made in the Insti- 
tute of Tropical Medicine and Hygiene of Porto Rico.) 


failures in a case giving from the first a positive serological result. 
Cases 10, 42, 62, 77, 97, 98 and 99 are included in this series in 
order to be perfectly consistent, but I consider them incomplete 
until future search fails to reveal the organism. Even then the 
possibility that antibodies remain in the blood after disappearance 
of Monilia psilosis is to be considered. It should be noted, however, 
that 4 of these patients were cured two years ago and that their 
serological reaction is made now for the first time; also, that all save 
the last 3 have only a weak positive deviation of 25 per cent, or 
less. When to all of this is added the fact that antigens of other 
species have been used side by side with an antigen prepared from 
Monilia psilosis, with generally a negative, rarely a faintly positive 
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reaction, the group reaction, if present, must be considered of little 
importance in obscuring a diagnosis when a strongly positive reac- 
tion is obtained with Monilia psilosis. 

Four or five days should be allowed for the development of 
Monilia colonies of sufficient size to permit even a guess at the 
species. Thus about ten days are required to acquire a pure culture. 
In each case all Monilia-suspicious colonies were planted separately 
and given a designating letter under the case number, the custom 



Fig. 5. — Fabournnil agar blant. Typical culture seven days Monilia p»ilo«is. 
Cnso Cl.ix. (Photograph made in the Institute of Tropical Medicine and Hygiene 
of Porto Rico.) 


of examining the cultures previously under the high-power lens 
being observed in order to avoid sowing bacteria. After two days 
more the pure culture with its number and designating letter was 
sown in each of the following media: 

Glucose liouillon, -t per cent., plus 2. in U-fcrmentation tubes 
Levuhxe “ 

Maltose 
Saccharose “ 

Litmus milk 
Plain gelatin 

Salxmnmd agar ‘1 ml*. » !>er rent, plmn-o, pin' 2- 
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All save the gelatin stabs were incubated at 32 C. As soon as a 
U-tube showed fermentation the percentage of gas in the blind arm 
was read and the media was titrated against a sterile control to 
determine the gain or loss in acidity by the method recommended 
by the Bacteriological Committee of the American Public Idealth 
Association. The special value of this morphological study of cul- 
tures sown in each of four distinct sugar media was that one failed 
to remember, and, by the special method of recording, failed to 
see what the appreciation had been in the other three, which were 



Fig. G. — Sabouraud agar slant. Old culture Monilia psilosis. Case II. (Photograph 
made in the Institute of Tropical Medicine and Hygiene of Porto Rico.) 


generally made along with many others on different days. Hence, 
when the note “typical” was found under all four media in the 
final grouping of reactions the check had been made on the personal 
equation of the mycologist’s appreciation of form, etc. 

All cultures in U-tubes failing to ferment were allowed to run 
fourteen days, at which time they were microscopically examined 
and titrated as above. The reaction in litmus milk was appreciated 
after fourteen days by comparing the sown tube with a control. 
An assistant covered the number of the culture with his hand and 
the color test was made by myself without knowing which was the 
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control and which tlie culture. Gelatin stabs were also allowed to 
run fourteen days before recording results. The gross appearance 
of the growth on Sabouraud agar slants was recorded after seven 
days and again in two weeks or more. 

Bearing this unvarying technic in mind, let us consider the charac- 
teristics of Moniiia psilosis: 

Monilia Psilosis, Ashford, 1914. This organism has been 
described by me in the two articles to which I have made reference 
at the beginning of this paper, but although no correction need be 
made of this original description some amplification must be made 
after several thousand more examinations. 



p IC! 7 — Sabouraud ngar slant. Aping thrco vccks Moniiia psilotH. 
CXXIXb. (Photograph made in tho Institute of Tropical Medicine and Hygiene 
of Porto Rico.) 

Morphology. Only after long and careful experience does the 
full importance of the morphology of Moniiia become impresscr 
on the mind. For a full year the writer was confused by the varia- 
bility of form and size of the elements in even a single mount from a 
pure culture. Moniiia psilosis is a large, round, bright, clean-tu 
veast, from 4 to 7 micra in diameter, with at most a few gram. 1 w 
and a nucleus. There is also usually a pale vacuole in which a 
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violently motile bacillus-like body darts about. The contour is 
always extremely sharp and well-defined, and this contour becomes a 
shell-like envelope in older yeasts, often thick at one pole, for then 
the yeast is apt to become oval. This gives it a true signet-ring 
appearance. The common variations are those of size, multiplica- 
tion of the nucleus, and increase in the number of the motile bodies, 
which are then found elsewhere than in the pale vacuole. But it 
should always be remembered that Monilia psilosis is not typically a 
granular yeast. 



Fig, 8. — Gelatin stab Monilia psilosis. Case LXXVI. (Photograph made in the 
Institute of Tropical Medicine and Hygiene of Porto Rico.) 

With this type before us we must be prepared to consider the 
innumerable variations always present. Reproduction by gemma- 
tion throws off great numbers of smaller yeasts, as yet imperfect 
in development and consequently free from the above-described 
internal structure, at least as far as an ordinary examination will 
reveal. In fact, young cultures are apt to show large round yeasts 
bereft of any such structure. Intermingled with these yeasts are 
blunt ovals which under the hanging-drop often become hyphic. 
It is quite noteworthy that small nuclei and infrequent nucleation 
are apparently signs of a degraded type, and the patient frequently 
shows good resistance. Large nuclei and a tendency to mycelial 
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formation speak for virulent cultures. The degraded and involu- 
tion forms furnish the true element of doubt in diagnosis by mor- 
phology. A degraded type can be and has been reinvested by me 
with all of its morphological characteristics of virulence by passage 
through guinea-pigs hypodermically. 

If these characteristics be borne in mind the diagnosis of Monilia 
psilosis will not be so frequently made and carriers of wild yeasts 
or harmless commensals be heralded as carriers of sprue. • 



Fig. 9 . — Gelatin stab harmless commensal. Case XL. Note short fringe. (Photograph 
made in the Institute of Tropical Medicine and Hygiene of Porto Rico.) 


Monilia psilosis always produces mycelial elements. There are 
many strains in which in glucose these elements are not easily 
demonstrated, but the crucial test is the gelatin stab. "Without the 
inverted pine tree in gelatin I have never permitted myself to call 
a Monika, Monilia psilosis. The articles of a hyplia are clear-cut, 
bright, and not usually very granular. They are of all sizes, 2 to <> 
micra wide and of all lengths, sometimes to more than 1000 rni'eni. 
They contain pale vacuoles as do the yeasts, hut these are molded 
to the shape of the article and lie in a line of compartments, giving 
the appearance of a bamboo pole saved lengthwise. In addition, 
large and brilliant nuclei are often seen, at times forming a regular 
chain of beads from end to end. Budding takes place near the 
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extremity of the article and offers no peculiarity except that there 
is never a sterigma, one of the features of sporo trichum. The 
articles are also usually straight and not knarled, although curious 
involution forms are at times seen. The extremities of the article 
are rounded and sometimes bulge slightly. Branching is not 
frequent. It occurs commonly, but it is not a feature as in some 
species. There is a decided preponderance in some strains to short 
single articles otherwise characteristic. Thin structureless, presum- 
ably sterile hyphse, are seen and sometimes granular articles inter- 
polated in a hypha whose articles are for the most part characteristic 
as described above. 



Fig. 10. — Yeasts of Monilia psilosis showing nuclei. Case CXLIXb. (Photograph 
made in the Institute of Tropical Medicine and Hygiene of Porto Rico.) 

That these characteristics are of great aid to diagnosis will be 
seen in my detailed records, to be later published as a bulletin of the 
institute, in which at different dates the morphology was described 
for the same culture in different sugar bouillons. The clear-cut, 
bright, really beautiful yeast, of large size and globular form, has 
served to differentiate Monilia psilosis from many other perfectly 
distinct species. A small yeast to 3 micra in diameter is not 
usually Monilia psilosis. A highly granular, highly nucleated yeast 
should not be ordinarily confused with it. Least of all should a 
persistently oval yeast. Not that all of these types cannot be found 





16S 


ASHFORD: THE ETIOLOGY OF SPRUE 


in a culture of Monilia psilosis, but they cannot be the predominat- 
ing, the characteristic type. 

Litmus Milk. Practically all Monilia I have isolated strike a 
bluer tone to litmus milk no matter ivhat their species. It cannot 
be a good proof medium, but it has been religiously employed to 
exclude Monilia albicans, sensu stricto, Castellani. "This fungus I 
have never yet isolated in Porto Rico, and Bahr’s statement that 
the probable cause of sprue is Monilia albicans I cannot substantiate. 
In fact, Monilia albicans seems to mean very little culturally and 
even less morphologically, for no author at my disposal gives a 
clear mycological differential diagnosis between this organism and 
the many other species with which it is constantly confused. The 
only exception is Castellani, and even he neglects its morphology, 
as, in fact, he does for the most if not all of the species described 
in his and Chalmers’ Manual of T ropical Medicine. But Castellani 
distinctly states that Monilia albicans coagulates and renders litmus 
milk acid, and that it liquefies gelatin, and these things Monilia 
psilosis never does. 

Gelatin. Monilia psilosis and perhaps other species produce a 
fine, long, hair-like mycelial extension into the non-liquefied medium. 
The appearance has been noted as that of an inverted pine tree, and 
this is fairly descriptive. A Monilia which produces a short, fringe- 
like, even, close, brush-like extension from the line of the stab is 
apparently not Monilia psilosis. Much less is a stab which gives 
off no mycelium. The gelatin stab is a valuable adjunct to a dif- 
ferential diagnosis. The organism of sprue never liquefies gelatin. 

Sabovrand Agar, J+ Per Cent. Glucose, Plus 2. The growth on a 
Sabouraud slant is daily becoming to me of more importance in 
identifying this species. It is typically a very faint greenish creamy, 
soft, elevated growth, with clearly defined borders, and, generally, 
a mycelial extension beneath into the medium. This greenish 
tinge is by no means easy to define, and the true cream color of 
commensals must be used to bring it out by comparison. Even 
more than this, Monilia psilosis itself presents, apparently, at times 
a true cream color, so that the color alone is not a dependable feature, 
but when the faint greenish tinge is seen the organism is probably 
Monilia psilosis, in Porto Rico. The growth, moreover, is shiny, 
glistening, and brilliant at times. These characteristics arc best 
observed at the end of seven days, as after this the culture changes. 
Many species were isolated which were waxy, dirty gray, dull, 
granular, powdery, etc., and none proved to be Monilia psilosis. 
Some cultures were a brilliant orange, wine-red (Santo Domingo), 
coral red, or yellow, but all proved to be cryptococci and no myce- 
lium in these vividly colored organisms has been demonstrated. 
They are not even Monilia. But there are species which must be 
closely related to Monilia psilosis, and which arc difficult to 
distinguish from it. Especially is this so of a flat, brilliant vbitc, 
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or cream-colored variety and of a heaped-up creamy growth, both 
without mycelial extension into the medium. After a week or so 
the cultures of Monilia psilosis vary so widely that description fails. 
A few of the commoner types may be briefed as follows: 

1. A dirty cream, with hard, parchment-like covering. 

2. A soft, dirty cream. 

3. A honeycombed, muddy growth. 

4. A heaped-up mass of twisted, root-like convolutions. 

5. A pitted, even crater-like, dirty growth. 

6. A green, honeycombed growth. 

Fermentation Tests. I take this opportunity of paying a tribute 
to Dr. Aldo Castellani in his demand that these yeasts be always 
submitted to tests which will reveal the sugars they are capable 
of fermenting, at the same time emphasizing again his observation 
that we do not want to know so much what Monilia can be taught 
to ferment as to record what they actually do ferment when first 
isolated; in other words, their usual sugar-fermenting capacity 
under conditions in which they are found. Everyone knows what 
bacteria can be made to do in a changed environment, and if this 
is true of bacteria it is certainly true of the protein yeast. But at 
the same time that I recognize the value of Professor Castellani ’s 
proof media, I wish to protest against the creation of species on 
these fermentation tests alone, even against giving the dominant 
role to such tests in deciding species. Morphology is really more 
important in deciding species, and serological tests even more so, 
as Castellani himself states, for the latter qualification. 

The only sugars normally fermented by Monilia psilosis are 
glucose, levulose, and maltose (typically, always), saccharose 
(often), and galactose (occasionally). I could never accept as 
Monilia psilosis a yeast which fails to ferment maltose, qualifying 
this statement, however, by adding that in case of a probably 
degraded yeast of this species it is permissible to try to restore its full 
vigor by passage through guinea-pigs. I have thus reinvested a 
degraded type on several occasions (case 90 only of this series), 
with its lost power of mycelial production, its typical morphology, 
and its ability to ferment maltose; but I have ten times as frequently 
failed to convert what I imagined must be degraded types into 
Monilia’ psilosis, not only by one but by several such passages in 
particular cultures. Is it that a degraded Monilia is usually unable 
to recover its former characteristics, having once lost them, as in 
the case of the duvet-forming tricophyta; or are we handling 
separate but nearly related species? I believe the latter to be the 
case as cultural departures from Monilia psilosis were rare; their 
characteristics were generally immutable. 

Monilia psilosis follows the universal rule of all Monilia and 
Cryptococci found here; there is no clouding of the medium when 
liquid. A more or less abundant sediment collects, but save when 
very freshly inoculated, or when gas bubbles up from the bottom 
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and disturbs this sediment, the medium is clear. This organism 
rarely produces a pellicle. A collar it does often produce at the 
point of contact of the- surface of the liquid with the glass tube. 
Gas usually forms in a few days and rapidly increases. The most 
rapid gas producer is glucose, then levulose, then maltose, except 
when saccharose is fermented, in which case this sugar yields gas 
even more quickly than glucose. If gas is produced after seven 
days it usually, although by no means always, means contamination. 
All of these sugar media mentioned become more acid after inocula- 
tion, as evidenced by titration with phenolphthalein and a 
IT sodium hydrate solution against a control. They usually gain 
from plus 1.5 to plus 5 acidity, but rarely go higher. 

These are therefore the routine methods by which Monilia 
psilosis has been distinguished in this laboratory. Since November, 
1914, to date, February 1G, 1917, nearly 300 persons, most of 
whom were suffering from sprue, have had their tongues and feces 
searched for Monilia, and these Monilia have been classified by 
methods above described, involving about 500 pure cultures and 
S000 differential cultures, of which, in the case of the sugar media, 
5000 were separately examined and their morphological character- 
istics recorded. All of this work, save the serological tests above 
noted in the last 100 cases, and the final titration of the media in 
the same cases, has been performed by myself, and to ensure 
against error I have thrown every possible doubt upon my own 
technic, often repeating certain cultures, especially those in maltose, 
over and over again. As a matter of fact, in practically every 
culture, the differential cultures were sown twice in succession. 
For these reasons I feel justified in giving what would be under 
other circumstances judged an unseemingly decided tone to my own 
views on the specificity of this organism. But I am demanding 
mycologically only what I have required of myself before a species 
could be recorded in this paper as belonging to Monilia psilosis. 

I hope that after the demonstration of all of these details we may 
be" able to show that such strictness is unnecessary. 

It has been by no means easy to find Monilia psilosis save in 
cases of true sprue with active symptoms. Some of the chronic 
and mild cases have been and arc demanding an almost impossible 
amount of culture work, persistence and patience. But one thing 
stands out clearly to all who have gone into this laboratory to study 
sprue. It is unusual to find Monilia psilosis in a healthy man giving 
no history of past intestinal disturbance suspicious of sprue, and it ts 
very easy to find it in cases with a sore tongue and diarrhea, in 
which case a 100 per cent, positive serological reaction for the 
deviation of the complement will, as a rule, quickly reward the 
investigator. 

Summary of a Study or One Hundred Persons Fx \\jined 
Clinically, Mycologically and Serologically for mwi:. 
Sixty -seven were suffering from or had suffered from clinical s P rm> > 
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and one was either a carrier or had mild sprue. Thirty-two were 
healthy or were suffering from other diseases than sprue. 

In 61 of the 68 sprue cases Monilia psilosis was isolated. Of the 
7 in which it was not found, 4 had been cured for at least one or. 
two years and gave only a 50 per cent. Wassermann positive for 
Monilia psilosis. The other 3 were mild chronic cases, one with 
a + (25 per cent.) Wassermann and the other two with a + reaction. 

I believe that further culture from the feces of these seven would 
reveal in some or all Monilia psilosis, but it was desirable for many 
reasons to publish this study without further delay. 

Seventy-one persons gave a positive deviation of the complement 
with an antigen of Monilia psilosis, all but one of the cases of 
clinical sprue and 4 not sprue. One of the 4 included as not 
sprue was a case of pellagra in whom sprue may be fairly suspected 
as a complication from the history ; this case gave a + Wasserman 
reaction. The others were as follows : one a case of nervous dyspepsia 
with a negative Wassermann using the antigen as first prepared 
from case 4 but with a positive, 25 per cent, using an antigen pre- 
pared from the alcoholic extract of the same strain; one a case of 
bacillary enterocolitis with a + Wassex'mann and Noguchi (2 per 
cent, and 10 per cent, respectively) ; and one of a healthy boy with 
an ulcer of the leg giving a Wassermann negative and a + Noguchi. 

These reactions were classified both by a percentage scale and by 
the familiar plus signs, using four pluses, however, to indicate a 
complete absence of hemolysis, each plus having a value of 25 per 
cent. Of the 68 cases of cliiiical sprue : 8 gave a =f ; 13 a -f-; 15 a + + ; 

II a +-f+; and 20 a ++++. Only one was negative, a girl 
treated by me for sprue two years ago, in whom Monilia psilosis 
was then easily found. At the time of the serological examination 
just made I failed to find Monilia psilosis in scrapings from the 
tongue and cultures from the feces, and she was fleshy, had a good 
color was apparently entirely cured. In this connection it is of 
interest to classify these cases further with regard to their condition 
at the time of the serological test. As is well recognized, sprue is a 
chronic disease with acute exacerbations — now of the tongue, now 
of the intestine, at times of both at once. While many other con- 
ditions enter into the degree of the deviation of the complement 
besides the clinical symptoms (and we should remember that 
severe, apparently essential anemia may be the dominant clinical 
note in an otherwise quiescent chronic sprue with a nevertheless 
strong positive serologic reaction), it seems of importance to see 
how far the degree of the complement deviation accords with the 
clinical manifestations. 

The cases noted in the following table under the heading “ Quies- 
cent” are not to be interpreted in the sense that active symptoms 
had not been personally verified by me and that the word of the 
patient had been taken for past symptoms justifying a diagnosis. 
On the contrary the diagnosis has been made on the conditions at 
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first found and from the intimate acquaintance of the physician 
with Ins patient throughout a long period of time, although, of 
course, past history has been given due weight in substantiatin'' 
that diagnosis. “Quiescent” means that at the time of taking the 
blood the active symptoms and signs, sore tongue, and intestinal 
disturbance were absent. “Active” means, on the contrary, that 
these signs and symptoms, one or both, were present. In general 
therefore it is fair to conclude from an inspection of this table that 
in proportion to the intensity of the clinical picture so will be the 
deviation of the complement, with the frequent exceptions inherent 
in so delicate an appreciation. 


DEVIATION OF COMPLEMENT IN SPRUE. 


Clinical degree 
of sprue. ) 

| Active. 

Quiesocnt. 

Cured. 

Mild . . . 
Moderate . . 

Severe . . 

=F 

0 

0 

1 0 

i 

i 

4 

++■ 
0 ! 
0 i 

1 ! 

o ! 
2 1 
4 

-H-++ 

0 

3 

10 

5 

1 

0 

+ 

5 

0 1 

1 i 

4- 

CC CM 

+ + + 
2 

2 

0 

++++ 

3 

2 

6 

| 1 

0 1 

1 

+ ; 
i 

0 

l 

;++ 

2 i 

'+++!++++ 
o o 

: 0 0 

i 1 2 

i 


Finally, in its relation to the question of group reactions it is well 
to note that in 40 of the 67 cases positive for Monilia psilosis by the 
Wassermann technic the serum was tested at the same time against an 
antigen made from other species. The antigens used were as follows: 

1. Antigen, Monilia psilosis, Case IV. This was the case from 
which the organism was first isolated in 1914 and has always been 
the type upon which I have checked. 

2. Antigen, Monilia psilosis, Case CXXXY, Case S9 of the series. 
H. Antigen, Monilia species underterm ined, an apparently harm- 
less commensal found a number of times in perfectly healthy persons. 

4. Antigen, Cryptococcus species undetermined, orange red in 
color on solid media and a very frequent and harmless inhabitant 
of the human intestine in Porto Rico. 

5. Antigen, combined species of Monilia, in which all Monilia so 
far isolated by me in this Island were mixed. 

Of 24 reactions of Wassermann type performed with antigens 
and 4, those with the antigen of Monilia psilosis being positive, 
21 were negative. The other three all gave a 100 per cent, positive 
for Monilia psilosis and a + only for one or the other of the antigens 
of 0 and 4. Of 10 Wassermann reactions performed with antigen 
3 alone, 15 were negative and one with a 100 per cent, positive for 
Monilia psilosis gave a +. 

The Clinical Histories. These have been briefed from a question 
form identical for each case. 

THE AGE. 

Yrar*. * ,v ~* 

1 In 9 1 

10 t" ‘ 

l(i to - ’ 

31 to _ 

Over 50 ‘ 

It might be deduced from this table that sprue i< par excellent i a 
.disease of the prime of life, but in reality it is not so restricted. On 
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account of the difficulties attendant upon obtaining sufficient 
blood for the serological tests in the very young, cases under fifteen 
years had to be usually omitted. Specific intestinal moniliasis is 
fully as common among children as adults. A goodly proportion 
of acute and chronic enterocolitis of children in cities, in a country 
where practically all milk is boiled, are due to Monilia psilosis. 

Sex. Males, 26 cases; females, 42 cases. Whether this proportion 
will hold good for a larger number is problematical. In Porto Rico, 
as in most countries, women eat more sweets than men, and their 
tendency to live their lives within four walls undoubtedly lessens their 
resistance to the effects of a chronic infectious disease like sprue. 

Color. Whites, 55; mulattos, 13. Sprue seems to be a rare 
disease among negros. 

COUNTRY. 


Porto Rico 4S cases 

United States 10 “ 

Spain 4 “ 

Syria 3 “ 

English Antilles 1 ease 

Santo Domingo * 1 “ 

Venezuela 1 “ 


All foreigners give a clear history of having been infected a short 
while after reaching Porto Rico, with the exception of Dominicans. 
In Santo Domingo the disease is believed to be prevalent in towns, 
as seen from many cases outside of this series. That sprue is more 
prevalent among foreigners is clear, as the proportion to Porto 
Rican residents is not above 1 to 50 of the population in San Juan, 
and the type of the disease in the former is apt to be more severe. 


ECONOMIC POSITION. 

Poor 8 cases 

In modest circumstances but able to secure an ample food supply 27 “ 

Well-to-do 28 " 

Wealthy 5 “ 


Sprue is an urban disease and is much more prevalent among 
those who are able to live well. Therein it differs from pellagra. 
Its comparative rarity in the country districts among the poor 
laborers is seen in the result of a careful survey of 10,140 country 
people in Utuado in 1914, among whom only 11 cases of complete 
sprue and 19 doubtful cases were seen. The majority of these 30 
cases lived in the town of Utuado and not in the country. 

OCCUPATION. 


Motorist .... 

. . 1 

Mayor Domo Sugar Central 

1 

Housewife .... 

. . 31 

Petty Officer, Federal Service . 

1 

Fruit grower 

. . 1 

Laborer 

2 

Sugar planter . 

. . 2 

School girl ... 

o 

Merchant .... 

2 

Society girl 

i 

Pedlar 

. . i 

Chief Engineer, Sugar Central 

i 

Servant . 

2 

Policeman 

i 

School teacher . 

5 

Stateman . 

i 

Convict 

. . 1 

Supervisor schools 

i 

Navy Officer 

1 

Collector rents 

i 

Sister of Charity 

o 

Artisan 

i 

Sergeant, U. S. Army . 

. . i 

Justice of Court . 

i 

Shop girl .... 


No occupation 




174 


ASIIFORD: THE ETIOLOGY OF SPRUE 


DURATION OF THE DISEASE WHEN EXAMINED. 


1 month or less 

1 to 3 months . 

4 to 6 months . 

7 months to a year 

2 years .... 

3 years .... 

4 years .... 
0 to 10 years . 

11 to 15 years . 
Over lo years . 
Not stated . 


4 cases 
0 « 

0 “ 

6 “ 

5 “ 

4 “ 

12 “ 

5 “ 


(S “ 


Prevalence of Sprite in Other Members of the Same Family. In 
3G cases other members of the family were at the same time suffering 
from or had presumably had sprue. Sprue is undoubtedly a com- 
municable disease, much as is tuberculosis, in this sense. 

The Onset of Sprue. The investigation of these (58 cases has 
revealed what few if any works on sprue mention, namely, that the 
onset is often acute and can be dated from a severe “indigestion,” 
“descomposicion,” or other acute and often violently inflammatory 
condition of some part of the upper intestinal tube. This is borne 
out b}"- the following notes on the mode of onset in these cases: 


As food poisoning 

Acute, as gastro-enteritis . 

Acute gastritis 

Acute stomatitis 

Acute duodenitis 

Total acute cases 

Urticaria, nausea, bad taste in mouth 
Lassitude, fever, sore throat . 

Anemia 

Gradually, with gaseous indigestion . 

No symptoms 

Total beginning gradually 
Failed to remember how disease began 


1 ease 

22 cases 
1 case 
4 cases 
1 case 

20 cases 
1 case 
1 " 

1 " 

23 cases 
1 case 

32 cases 

» tt 

i 


Type of the Disease. It is very evident that what we have been 
describing as “sprue” from the days of Hillary to date is really 
the terminal phase of sprue. In the Am. Jour. Trop. Dis. and 
Preventive Med., July, 1915, vol. iii, No. 1, pp. 32-4G, “Is Sprue a 
Moniliasis of the Digestive Tract?,” the writer remarks, in connec- 
tion with the prevalence of “chronic fermentative indigestion” 
in Porto Rico: 

“ . . . But many (cases) seem to me to be the debut of that 

disease we call ‘sprue,’ and what I am rapidly coming to believe 
is merely the terminal phase of a condition commonly disappearing 
before reaching serious proportions, in this stage of debut, as a rale 
easily controllable from a dietetic stand-point. . . - If we con- 

sider that a proportion of the many cases characterized by the 
‘chronic fermentative indigestion’ described are really mild sprue, 
then we may believe that the disease is usually benign and tends 
to spontaneous cure.” 
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Therefore, here we have again another point of resemblance to 
tuberculosis, a disease once only recognized in its ultimate stage, 
usually that of cachexia, all the preceding stages being covered by a 
series of glittering generalities, such as “chronic bronchitis,” 
“bronchopneumonia,” “grippe,” etc., even to “malaria,” diagnoses 
often prompted by whatever superficial condition the “clinical eye” 
might light on. 

But in this series a strict accountability has been had in clinical 
appreciation: 50 of the 6S cases were complete sprue, incapable of 
being mistaken even by the dogmatic for any other disease; 18 were 
cases of incomplete sprue in which either the typical tongue, the 
typical stools, or the small liver were missing. That these were 
true sprue there is no reasonable doubt in my own mind, and I hope 
that there may be none in those who peruse these histories. 

Of the 18 cases of incomplete sprue the tongue was always normal 
in S; there was no history of diarrhea in 2; and in 12 the 
liver appeared normal. This organ was small in the other 56 cases. 
Cachexia was seen in 40 of the 68 cases; a decided sallow color in 
10; in 18 no cachexia nor sallowness was observed. 

Although the time is too short in the majority to record results 
of treatment, to date 24 have been apparently cured; 36 are 
improved, some notably and rapidly so; 6 are still unimproved; 1 
was not treated; 1 has just begun treatment. 

The type of the disease is expressed in these cases as follows: 


Acute 

“ moderate 
“ severe 
Subacute, mild . 

“ moderate 
“ severe 
Chronic, mild . 

“ moderate . 

“ severe 
“ intense 
Larval sprue 
Carrier sprue 
Convalescent from sprue 


3 cases 

1 case 

2 cases 

1 case 
1 “ 

2 cases 
15 “ 

12 “ 

19 “ 

8 “ 

1 case 
1 “ 

3 cases 


CASES NOT SPRUE. 

Cancer of the stomach 

Chlorosis 

Chronic enterocolitis 

Paralysis agitans 

Rheumatic gout 

Hypertrophy of the heart 

Ulcer of leg 

Tuberculosis of lungs 

Estivo-aulumnal fever . 

Pellagra 

Stomatitis, lips 

Syphilis 

“ and alcoholism 

Vitiligo 

Neurasthenia .... .... 

Nervous dyspepsia • • .... 

Gonorrhea 


1 case 

2 cases 

3 “ 

1 case 
1 “ 

1 “ 

1 “ 

2 cases 
2 “ 

4 “ 

1 case 

3 cases 

1 case 
1 “ 

2 cases 
1 case 
1 “ 
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Of these cases, S stated that cases of sprue existed in their families, 
the rest denied the existence therein. 

In I of the 32 the liver was distinctly small. In 13 only species 
of Monilia other than Monilia psilosis were isolated and yet the 
serological test with the antigens of Monilia psilosis were absolutely 
negative, save in cases 25, 46, 50, and 59, two with + reactions 
and two with ~ . 

As to pellagra and the deficiency theory there has been no con- 
fusion vdth that disease in this series, although the danger of such 
confusion is not to be overlooked when the skin lesions of pellagra 
are absent. Before the popular knowledge of the existence of pel- 
lagra in the United States, even among American physicians. Dr. 
W. YV. I\ing, Dr. Pedro Gutierrez and myself were conversant with 
its manifestations and reported, ns the Porto Rico Anemia Commis- 
sion, a case in our series for Uncinariasis in 1904 (Anemia in Porto 
Rico, Government Printing Office, San Juan, P. R., December, 
1904). Since that time we have had ample opportunity to observe 
that while present here it is by no means a common disease. Prac- 
tically all of the people of Porto Rico eat beans in plenty, no matter 
how poor or how rich, and this is one of the first lessons the tourist 
learns, a fact to which our attention was especially directed by 
Dr. Michel, who has worked intensely on pellagra in the South of 
the United States and who is as decided as are we that pellagra is 
not a common disease in Porto Rico. Meat was a common article 
of diet among the cases which form the basis of this paper, and I 
have purposely assured myself that the full 95 per cent, could not 
be taxed with the charge that vitamines were lacking in their diet. 

It would have to be some mysterious sort of vitamine if such lack 
existed. Of course, the writer has not lost sight of the justifiable 
suspicion in connection with food unbalance in that lack of uniden- 
tified vitamines or excess of certain classes of foods may tremen- 
dously affect the manifestations of chronic infectious processes 
initiated and sustained by organisms of comparatively little potency. 
The epochal work on vitamine deficiency seems to be as vet in its 
infancy. 

The skin manifestations of pellagra were missing and the mental 
symptoms were not comparable to those of pellagra, save in one case. 

It is not therefore to be ignored that we of this institute who live 
our medical life here quite as intensely as our confreres in the North, 
who are unconversant with our local problems, are willing to he 
deceived by so gross an error in observation. Quite on the contrary 
the cases of pellagra are clearly diagnosed in this scries, and they are 
all negative for Monilia psilosis, and all but one (a faint positive) 
are negative also when submitted to the Wasscnnnnn test for sprue. 

'I'li at eases of “ pellagra sine pellagra” exist — eases by the way which 
art* violently contested by authorities on pellagra— can only he 
resolved, I believe, by accepting the etiology of sprue as herein 
recorded and thus clearing up a question until now unanswered. 
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A STUDY OF TOXINS AND THE SEROLOGICAL REACTIONS IN 

SPRUE. 

By Carl Miciiel, M.D., 

ASSISTANT SURGEON, U. S. PUBLIC HEALTH SERVICE, INSTITUTE Or TROPICAL MEDICINE 
AND HYGIENE Or TORTO RICO, SAN JUAN. 

Asiieord having shown the relationship of the Monilia psilosis 
to clinical sprue the necessity of studies of the biological activities 
of the Monilia psilosis as differentiated from other Monilia led to 
the use of various serological tests. 

Very little being known about the disease-producing substances 
of the Monilia, experiments were made to determine the toxic sub- 
stances of the Monilia and what substance could be used as a 
suitable constant antigen in the tests. 

The Toxins. Cultures of virulent Monilia psilosis which had 
been isolated from fatal cases of sprue, and which, when inoculated 
(10 c.c.) into a guinea-pig killed it in forty-eight hours, were used. 
The culture was made on glucose-bouillon incubated forty-eight 
hours, then shaken in a machine for four hours, and filtered through 
a Berkefeld filter. From 2 to 10 c.c. of the filtrate were injected into 
several guinea-pigs. The animals at no time showed toxic symptoms 
or signs of infection. The same experiments were repeated with 
emulsions of cultures grown on solid media, and no symptoms of 
toxemia or infection appeared, which showed that no soluble toxin 
was present and that the toxin elaborated by Monilia psilosis is 
not extracellular. As a control, 5 c.c. of the unfiltered culture 
was injected into a guinea-pig, killing the animal in fifty-six 
hours. The Monilia was recovered from the heart, spleen, and 
liver. These experiments led to the study of the Monilia proteins 
and endotoxins. 

Cultures of the Monilia being very difficult to kill, owing to the 
thermal death-point, which normally is 75° for ten minutes, and as 
that temperature is injurious to the antigenic enzymes, auto- 
lyzation was used as a means to lower the thermal death-point. 
Cultures of Monilia psilosis were autolyzed by suspending in dis- 
tilled water, using one six-day culture to 10 c.c. of water. The 
emulsion was incubated for four days, after which 0.5 per cent, 
phenol was added and heated to 58° C. for forty-five minutes. 
Cultures made of the emulsion showed it to be sterile. The emulsion 
was filtered through a Berkefeld filter and 10 c.c. injected intra- 
peritoneally into a guinea-pig. Slight toxic symptoms were observed 
from which the animal recovered within twenty-four hours. Five 
c.c. of the unfiltered emulsion injected intraperitoneally caused an 
animal to become severely sick with severe diarrhea and toxic 
symptoms, the animal losing 20 grams within two days. On the 
third day the symptoms subsided and the animal recovered. 
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An emulsion of Mouilia psilosis was prepared, autolyzed, and 
killed, one four days slant culture growth being used for each 10 
c.c. of 0.T) ]>er cent. ]>hcnol solution. Animal and cultural tests 
were made to test its toxity and sterility. Fifteen persons, who gave 
no clinical symptoms of sprue and who in no way had been exposed 
to the disease, were injected. Each person was injected subcuta- 
neously with 0.15 c.c. of the emulsion. A slight local reaction was 
noticed at the site of injection, which lasted about eighteen hours 
and then gradually disappeared, leaving a small indurated area. 
In one case there was a slight rise in temperature which dropped 
after forty-eight hours. 

Several persons who had typical sprue were each injected with 
0.1 c.c. of the emulsion. A pronounced reaction resulted and there 
was an aggravation of all the sprue symptoms. The reaction lasted 
for three or four days and slowly subsided. The local reaction 
persisted for five days. This showed that the Monilia proteins and 
endotoxins were to be considered as the active toxic substances in 
sprue, and would be of greatest antigenic value, and that these 
substances have the power to stimulate the production of antibodies 
in man. 

Agglutination' Reaction. To determine the specificity of the 
Monilia an agglutination test was used. 

Two rows of tubes were set up, each containing 0.1 c.c. of normal 
salt solution. The serum of a clinically and culturally positive 
case of sprue was added in dilutions of 1 to 10, 1 to 5, and 1 to 2. 
To this was added 0.2 c.c. of a strong Mouilia psilosis emulsion. 
In the other row normal serum was used as a control. The tubes 
were incubated eighteen hours and the results observed. In the 
tube which contained 1 to 2 dilution of positive serum a flaky 
precipitate was found upon slight agitation. The tubes containing 
the normal serum, upon agitation, remained uniform. I'sing this 
test as a basis a number of tests were made in which an emulsion 
of a Crypt oeoccus and normal serum were used for controls. 

It was found that the agglutination test using the Mouilia emulsion 
and known sprue serum was positive in only the cases which had 
severe sprue, with the serum of mild or latent cases the reaction 
was negative and no perceptible agglutination resulted. 

Precipitin tests using Monilia filtrates were tried and did not 
yield any satisfactory results. 

Co\UT.r.\u:NT-H nation Test. The complement-fixation test 
in sprue requires careful interpretation. In order to establish a 
positive standard, careful preliminary tests were made to determine 
tin' specificity of this test to the clinical cases. All of the tests 
made were checked up clinically and mycologieally by Ashford. 

I'liKcvuvriox or Antigens. Cultures of Monilia were made 
on Saboitraud’s glucose media, incubated four weeks. The growth 
v.;o washed off with distilled water. Using one culture to 10 v.r. 
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The emulsion was shaken in a machine for two hours and incubated 
for four days to allow automation. Half of 1 per cent, phenol was 
added as a preservative and the emulsion heated to 58° for one hour. 
Cultures were made as to its sterility. It was then titrated for its 
hemolytic and anticomplementary action. In the tests 1 c.c. was 
used as a standard. This emulsion has been used six months and 
the standard has not changed, which makes it a very stable antigen. 
Old cultures make the best antigens. Antigens made of young 
cultures lose their stability. Antigens made from the liver 
and heart of animals that died of acute sprue were of no value. 
Liver extracts from a patient dying of sprue gave unsatisfactory 
results. 

Alcoholic Antigens. Emulsions of Monilia made in distilled 
water and incubated, after which the emulsion was heated to 58° 
for one hour and shaken in the machine for four hours. The emul- 
sion was centrifuged and the supernating liquid poured off. To 
1 c.c. of the sediment 15 c.c. of alcohol were added and incubated for 
two days. In the tests 1 c.c. of a 5 per cent, solution was used. 
The antigen showed positive in many cases, but was not constant 
in the delicate tests. The most preferable antigen is the watery 
emulsion, which is the most constant. The anticomplementary 
action of this emulsion is about 0.25 c.c. In the actual tests 0.07 
to 1 c.c. was used. 

Serum. Serum used was decomplementized by heating for an 
hour at 56° C., 2 c.c. of serum used. It is advisable to heat all 
serum to destroy the thermolabile anticomplementary enzymes. 
If natural only 1 c.c. was used. It is of interest to note that in Porto 
Rico the complement content of human blood was extremely high 
as compared to the United States, and heating at the 56° for thirty- 
minutes did not destroy all the complement. This was overcome by 
heating the blood at 56° for an hour and allowing it to stand for at 
least twelve hours before using. 

Complement. In these tests 0.3 c.c. of a 10 per cent, solution 
of guinea-pig serum was used. 

Amboceptor. Antisheep amboceptor 10 * 00 solution of serum 

titrated so that 1 unit =2 c.c. In the tests 1| units or 0.3 c.c. were 
used. 

Erythrocytes. 1 c.c. of a 5 per cent, solution of sheep cor- 
puscles were used. 

Technic. The technic employed in these tests were the Wasser- 
mann, Noguchi, and a modified Wassermann in which concentrated 
serums were used. 

In the Wassermann test two series of tubes were set up. One 
series containing 0.1 c.c. of normal serum. In the other 0.2 c.c. of 
inactivated serum was used ; 0.7 c.c. of Monilia psilosis antigen was 
added to eacli series. A control series of five tubes each was set 
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lip for each test, and the following antigens used; 0.1 c.c. of antigen 
prepared from a non-virulent Monilia isolated from feces, 0.1 c.c. 
of a white Monilia antigen, 0.1 c.c. of a red Cryptococcus antigen 
which was isolated from feces, 0.1 c.c. of a combined antigen pre- 
pared from mixture of all the antigens used. Another series of con- 
trols using syphilitic antigen was used. To all these tubes 0.3 c.c. 
of a 10 per cent, guinea-pig serum was added and 1 c.c. of salt 
solution. The tubes were then heated in a water-bath for half 

an hour, after which 0.3 c.c. of y—y antisheep amboceptor and 1 

c.c. of 5 per cent, sheep erythrocytes, was added. The tubes were 
again incubated for thirty minutes and the results taken. 

In the Noguchi test similar technic was employed, using the same 
number of controls. 

In the modified Wassermann test 1 drop of serum, 2 drops of 
antigen, 1 drop of undiluted complement and 10 drops of salt 
solution was placed in each tube. The tubes were then incubated 

for twenty minutes at 37° C., after which 2 drops of yy Q -g sheep 
amboceptor and 0.2 c.c. of 10 per cent, sheep corpuscles were added. 
The tubes were again incubated for half an hour and the results 
taken. The Noguchi method proved to be the most delicate, and 
when this test was negative the cases were also found to be negative 
nivcologically and clinically. In all cases which gave a positive 
result by the Wassermann reaction the Monilia psilosis was isolated 
from the feces and the case had clinical symptoms, with the exception 
of a few described in Ashford’s article. The results of all these tests 
depend upon having proper antigens, and it is noted that antigens 
prepared from young cultures will not give a pronounced reaction. 

Specificity of the Test. Out of over 100 tests made, including 
various diseases, all cases which were diagnosed clinical sprue and 
from which the Monilia psilosis was isolated from the tongue and 
feces, the complement-fixation test was positive. 

The other Monilia antigens used have faintly positive results 
only in severe cases of sprue. In those tests the results with other 
Monilia antigen was about 15 per cent, positive, while the reaction 
with the psilosis antigen was 100 per cent, positive. It is of interest 
to note tliat this reaction varies with the condition of the patient. 

In eases of chronic or latent sprue, and in eases which had recovered, 
the reaction tends to become negative. 

Guinea-pigs which had been injected twice in ten days with 
■ i c.c. of a non-virulent Monilia psilosis culture gave positive tests, 
and as the animal recovered the reaction became negative. 

( ass which had clinical syphilis and sprue, the fixation test for 
both thc'-e diseases was positive. 

I VI la era bavins been demonstrated by GoIdl>crger as a diet 
ilefn-Jcncy dl'-.T-c. the same view has been taken regarding sprue. 

In thes.- M'ric" v -e\cral ca-e-, of pellagra were included. All the->c 
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cases were severe and had typical symptoms of that disease, and. in 
no case was the Monilia psilosis isolated. The complement-fixation 
test in all these cases was negative, with the exception of one faintly 
positive. 

Guinea-pig serum of an animal which had been inoculated with a 
killed culture of Monilia psilosis gave a strong positive reaction. 

It is of interest to note that the serum from animals which had 
been inoculated until live cultures or killed cultures of Monilia 
psilosis gave the same results as the serum of patients that have 
sprue, and from which the Monilia psilosis had been isolated from 
tongue and feces. In view of these results and with Ashford’s 
clinical and myeologieal work it is strongly evident that the Monilia 
psilosis of Ashford is the etiological factor in sprue. At the present 
time tests are being made daily in this laboratory, with the same 
constant results as described in this article. 


THE DISINFECTION OF DRINKING WATER. 

By II. D. Dakin, D.Sc., r F.R.S„ 

NEW YORK, 

AND 

E. K. Dunham, M.D., 

NEW YORK. 

(From the Herler Laboratory, Now York.) 


Tiie sterilization of contaminated drinking water is a problem 
of special importance in war time. The use of bleaching powder, or 
similar hypochlorite or chlorin preparation, has been used with the 
greatest success for the sterilization of relatively large volumes of 
water. The use of water carts containing water treated with a 
carefully regulated quantity of bleaching powder has given every 
satisfaction when the method could be satisfactorily carried out, 
as, for example, when troops are practically stationary. The 
problem of sterilizing small individual quantities of water, such as 
are needed by cavalry or rapidly moving troops, is a much more 
difficult problem which, up to the present, has not been perfectly 
solved. The use of hypochlorites for such purposes is difficult, 
owing, to the instability of small tablets containing the minute 
quantity of active disinfectant. In their place, acid sulphates of 
the alkali metals have been extensively used in tablet form, but the 
superior potency of many chlorin compounds would indicate that 
a stable potable chlorin disinfectant suitable for the sterilization of 
small quantities of water was desirable. With this end in view 7 v r e 
have made a number of experiments with various types of sub- 
stances, one of which we believe to be w'orth practical application. 
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TABLE I— EXPERIMENTS WITH rHSULPHOXDICIILORAMINOIJENZOIC 
ACID IN TABLET FORM. 


JO. 


No. | Water treated. 

Concentration of 
disinfectant. 

Time of 
action, 
min. 

Surviving 
organism*, 
per c.c. 

j Tablet 

I dissolved, 
inin. 

1 Croton water + B. eoli 



G3.S00 



1 to 200,000 

30 

0 

4 

2 • Croton water 4- B. eoli 



3S.G29 



1 to 200,000 

30 

0 

9 

3 Croton water + B. eoli 



112,525 



1 to 200,000 

15 

0 

0 

4 Croton water + B. eoli 



112,525 



1 to 250,000 

15 

0 

9 

5 Croton water 4- B. eoli 

. . 


112,525 



1 to 400,000 

15 

0 

10 

C Croton water + B. eoli 

. . 


17S.52S j 



1 to 500,000 

15 

9S7 | 

10 


1 to 500,000 

30 

0 j 

10 

7 Croton water + B. eoli 

. , 


125,420 



1 to 500,000 

15 

40G 

12 


1 to 500.000 

30 

0 | 

12 

S Croton water 4- 5 per rent. 



1,119,000 ' 


sewnue 4- B. eoli 

1 to 175,000 

15 

C.,000 ' 

9 



30 

0 

9 



00 

0 , 

9 

9 Croton water + 5 per cent. 



1,15S,500 , 


iewatte 4- B. eoli 

1 to 330,000 

15 

120,051 ’ 



I to 330,000 

30 

9,140 ; 

1 


1 to 330,000 

GO 

0 ! 

7 

10 Croton water 4- 5 per cent. 



1,120.000 ■ 


sowaee 4- B. eoli 

1 to 500,000 

15 

2S4.S00 ' 

5 


1 to 500,000 

30 

49,3 IS 1 

5 


1 to 500,000 

00 

7° j 

5 

11 Deep yellow polluted mcr 

« 


33,152 I 

13 

water, B. eoli 

1 to 250,000 , 

20 

10,910 , 



1 to 250,000 j 

40 

S52 ■ 


! 

1 to 250,000 | 

00 

0 1 


12 'Croton water, B. tvpliosus 

0 


155,400 ; 


j 

1 to 225,000 i 

20 { 

0 

1 i 

13 ■ Hard water 4- B. typhosus 

0 1 


85,400 . 


! 

1 to 333,333 i 

20 | 

0 ! 

M 

11 j Croton water, 5 per cent, row- 

0 

1 

00,017 j 


■ one + B. typlioMis 

I to 333,333 i 

20 i 


1 1 

J 

1 to 333,333 | 

■10 1 

0 


LI ' Croton water, 5 per cent, tew- 5 

o 


210.000 


' ajte 4- B. typho-u« 

I to 225,000 

20 ! 

13 

1 1 

1 

1 to 225,000 

•to 

0 > 


lt> Croton water, 11. paratypliOMi* 

0 


112,000 1 


1 A 

1 to 225.000 , 

20 

0 

17 

17 Croton water, 5 i>er cent, row- 

0 


138,000 


nee, 11. paratypli«Mis A 

1 to 225,000 

20 

0 • 

13 

IS Croton water, 5 per cent. row-. 

0 


20, 1 f K> ' 


nrre, B. pnrntvphn-us A 

1 to 333,333 ' 

20 

15 

12 


1 <(>33.7.333 

-m ■ 

0 


U» Crot<m xvati-r. 15. 

n 


;J2 2.500 


B 

i to 225 .B 00 

20 

10 

17 


1 to 225.<> Hi 

40 

0 


u '.t* r, | **r rent. - 

0 

. . 

"ip.ii’ii 


AV<\ 15. p s r.A?\ B 

i m 225,o»*i 

20 

:ur, 

13 


t to 225.1 » * 1 

JO 

o 
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TADLK I.— EXPE1UMKNTS WITH l*-HGI.!>nONDICULOUAMlNORKNZOIC 

' acid in tablkt form.— Continued 


No. 

Water treated. 

Concentration of 
disinfectant. 

1 

Time* of j 

action, j 

min. J 

Surviving 
organism#, 
per r.c. 

Tablet 

dissolved, 

min. 

21 

Croton water, 5 per cent, sew- 

0 

.. ! 

139,770 



age, B. paratyphosus B 

1 to 333,333 

20 j 

290 

12 



1 to 333,333 

40 | 

0 


22 

4 

Croton water + V. choleric 

0 

1 

13,700 



1 to 400,000 

20 ) 

0 

32J 

23 

Croton water, 5 per cent, sew- 

0 

• • I 

11,170 

13 


age, V. cholera: 

1 to 333,333 

20 

0 


*24 

Croton water, B. dysenterice 

0 


00,998 



(Flexner) 

1 to 450,000 

15 

25 

13 



1 to 450,000 ! 

30 

0 


25 

Croton water, B. dysenteric 

0 


98,990 



(Flexner) 

1 to 333,333 

20 

17,303 

7 



1 to 333,333 

40 

58 


20 

Croton water, 5 per cent, sew- 

0 

. . 

1 104,804 : 



age, B. dysentcriie (Flexner) 

1 to 333,333 

20 

, 38 

13 



1 1,o 333,333 

40 

, 0 

j 

27 

Croton water, B. dysenteric 

0 


1 33,852 



(Shiga) 

1 to 450,000 

15 

| 12,227 

0 



1 to 450,000 

30 

, 1,080 


28 

Croton water, B. dysentcriie 

0 

, . 

1 31,200 



(Shiga) 

1 to 333,333 

20 

, 10.934 

11 



1 to 333,333 

40 

> 0 


29 

Croton water, 5 per cent, sew- 

0 

, . 

2,108 

j 


j age, B. dysentcriie (Shiga) 

1 to 333,333 

20 

i 0 

1 13 


Our first experiments were made with chloramin-T , 1 but it was 
found that when this substance was added to heavily contaminated 
waters it required a relatively high concentration to sterilize the 
water promptly, particularly in the case of hard alkalin waters. 
For example, 1 part of chloramin-T to 25,000 parts of water may 
be necessary, and such an amount is decidedly unpalatable. Sub- 
sequently, it was found that much lower concentrations of chlora- 
min-T were effective if the contaminated water was slightly acidified 
with any acid, e. < 7 ., citric, tartaric, acetic, etc. Under these condi- 
tions, 1 to 250,000 or less of chloramin-T was effective (see Table 
III), and the resulting water was not unpleasant to the taste. 
But chloramin-T could not be made up in a tablet with the addition 
of an acid without decomposition, and the two-tablet system was 
regarded as impracticable. 

Subsequently, we experimented with preformed toluenesulphon- 
dichloramins, since a substance of this type is formed on adding 
acid to chloramin-T. The early results were most encouraging 
(see dable II), and it was not until we had the product put up in 
tablet form that we found it to be unsuitable. The difficulties were 
twofold: ( 1 ) When the small necessary quantity of dichloramin 

1 The abbreviated name for sodium toluene-p-sulphochloramide, Cf. British Med. 
Jotir., January 29, 1910. Proc. Roy. Soc., B., 1910, Ixxxix, 232. 
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(0.002 gm. for 0.5 liter of water) was mixed with what were assumed 
to be inert salts, c. g., sodium chloride, for making into small tablets 
the very slow normal rate of decomposition of the dichloramin 
was greatly accelerated. (2) The dichloramin, after dispensing 
in tablet form, became too insoluble to effect prompt sterilization. 
The substance had therefore to be abandoned and we turned our 
attention to a search for similarly active compounds which would 
show greater stability and solubility. 

» 

TABLE II. — EXPERIMENTS WITH O- AND P-TOLUENESULPIION- 
DICIILORAMIN IN POWDER AND TABLET FORM. 


No 

I 

\ Water treated. 

i i 

] 

Concentration of j 
disiiifec taut. 1 

Time of 
action, 
nun 

f 

’ Sur\i\ mp 
organnui' 
1 per c n 

’ Form of 
disinfectant. 

1 

| Croton water + II. coli 



11,520 



t 

1 to 250,000 

7 

0S0 

o-, powder. 


1 

1 to 250,000 

15 

0 


2 

Croton water + B. coli 



■10.0SO 



I 

' 1 to 250,000 

7 

20 

o, powder. 



1 to 250,000 

15 

4 

o, powder. 



1 to 250,000 

20 

0 

o, powder. 

3 

Hard water -f feces, suspension 



22.0S0 




1 to 250,000 

7 

200 

o, powder. 



1 to 250,000 

15 

0 

o, powder. 

\ 

Hard water + 10 [>cr cent, city 



01,000 



.sewage 

1 to 250,000 

i 

IIS 





15 

210 



• 


20 

74 





1,0 

o 


r f 

Croton water + 2.5 per unit. 



0,420 



lily sen ace 

I to 250,000 

7 

0 

powder. 

t> 

Croton water 4- 5 I>er i cat. 'ow- 



IS, 200 

/>, p )wder. 


ace 

1 to 250,000 

i 

1.011 




1 to 250, 000 

15 

155 




1 to 250, 000 

20 

0 


* 

Croton water f, [icreent. sew- 



IS, 200 

p, powder. 


aire 

I to 500,000 

, 

1 1,02s 





15 

2,000 





20 

030 





W> 

0 


s 

Croton water -i 5 per rent, sew- 



1S.300 



nrc 

1 to 1,000,000 

i 

10,105 

J>, JXlWtl'T. 



I to 1,000,000 

1.5 

I.V20 




1 to 1.000,000 

20 

7,02 1 




1 to 1.000,000 

00 

(.20 



II <rd w iter " It coli 



101,000 




l to 200.000 

10 

ICO. too 

p, tablet. 



1 to 200.000 

to 

105.2‘ss 




1 to 200,000 

to 

.50,100 



The substance which is the most mu' tabic that we have yet found 
is p-MiIphoridichlorantinobonyoie acid, ( !;N.(-V'd (X)II. It 

is easily prepared from cheap, readily available material', and 
apjavar to lx* elnetivo and reasonably stable. r l !»** presence of 
i he (’<Udl group <1)0101% a lightly greater itegrie of 'olubility 
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in water, which is increased by dispensing it with alkaline salts such 
as sodium carbonate or bicarbonate, borax or sodium phosphate. 
Formula; for the tablets arc appended, together with details of 
the preparation of the substance and an estimate of its cost. 


TABLE III. — EXPERIMENTS WITH CIILORAMIN-T, WITH AND 
WITHOUT ADDITION OF TARTARIC OR CITRIC ACID. 


No. 

Water treated. 

Concentration of 
disinfectant. 

Acid 
added. 
Km. per 
liter. 

Time of 
nation, 
min. 

! 

i Surviving 
organisms 
per c.c. 

1 

Hard water + B. coli 




2,508,800 



1 to 25,000 

None 

id 

35,200 



1 to 25,000 

None 

30 

14,8S0 

o 

Hard water B. coli 



* . 

1,120,000 



1 to 300,000 ; 

0.4 

10 

180 



1 to 300,000 1 

i 0.4. | 

30 

0 

3 

I Hard water B. coli -f 0.1 per ' 


1 o.s 


3,232,000 


cent, feces 

1 to 200,000 

o.s ! 

10 

0 

4 

Hind watei + B. coli 


0 2 


520,000 

‘ 


1 to 250,000 

0 2 

10 

27,200 



1 to 250,000 

0.2 

30 

7,200 



1 to 250,000 

0.8 

10 

130 



1 to 250,000 

O.s 

30 

50 

5 

Hard water + V. cholera; 

. . 

1 


744,000 



1 to 250,000 

o.s 

10 

0 



1 to 500,000 

o.s 

10 

0 

0 

Ilaid water + B, typhosus 

, . 



345,000 



1 to 500,000 

o.s 

10 

1,700 



1 to 500,000 

o.s 

30 

0 


Since the systematic name of the disinfectant is inconveniently 
long for ordinary use we propose to apply the name halazone to 
the tablets containing it. This abbreviated name gives some indi- 
cation of the character of the compound. 

In Table I are given some of our bacteriological results. The 
technic employed was that in general use, and requires no special 
description. Five to ten standard drops of the treated water were 
generally used for plating on agar and counting the surviving 
organisms. Suitable controls were invariably carried out. 

From the results in Table I it appears that a concentration of 1 to 
300,000 is sufficient to sterilize an ordinarily heavily contaminated 
water in about thirty minutes. Such a concentration could be 
relied upon to remove coli, typhoid, or cholera organisms. Special 
experiments showed that the substance in tablet form was efficacious 
when acting on water contained in aluminum bottles, although a 
very trifling action on the metal may be observed if tablets are 
allowed to remain undisturbed in long contact with the metal. 
We believe such action to be of no practical moment. The con- 
centration of the disinfectant given above is just perceptible to the 
taste, especially in warm waters containing little organic matter; 
but the water is perfectly palatable. 
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r i lie point of advantage of the present disinfectant over most 
hypochlorite preparations is the fact that the active chlorin is 
less rapidly used up, so that the process of disinfection continues 
for a longer period. 

Preparation of p-Sidphondichloraminabcnzoic Acid. The starting- 
point in the preparation of this substance is p-toluenesulphonamide, 
a product which is readily obtained by the action of ammonia on 
p-toluenesulphonic chloride. The latter substance is a very cheap 
waste product in the manufacture of saccharin, and is available in 
relatively large quantities. It is now used for the manufacture of 
cldoramin-T. • 

Toluenesulphonamide is oxidized to p-sulphonamidobenzoic acid, 
and the latter substance on treatment with chlorin under suitable 
conditions gives the desired dichloraminoacid. The reaction may 
be expressed as follows: 


cn s 

/\ 


coon 




\ 


\/ 

SOjXHj 


( \ 

V 

SO:X1Ij 


coon 

/\ 


/ 

\/ 

SO.-XC): 


Tlie experimental details are ns follows: 

Preparation of p-Sidphonamidobcnzoic Acid. Add 250 grams com- 
mercial sodium dichroma tc to a mixture of 201) c.c. concentrated 
sulphuric acid and 000 c.c. water contained in a 2-liter round (lask. 
Then add 100 grams crude toluene-p-sulphonamide and heat on a 
sand-bath with reflux condenser for one hour, using a small flame 
at first, as the reaction is vigorous. On cooling, wash the separated 
crystals well with cold water and then dissolve them in hot dilute 
sodium hydroxide in slight excess. Filter hot and add excess of 
hydrochloric acid, and when cold filter off the precipitated acid 
and wash well with water and dry. The yield is about SO per cent, 
of theory. (Of. l’cmscn: Ann., 1S75, elxxviii, 20S.) 

Preparation of p-S idphondichlora >n i nobenzoic Acid. Twenty 
grams of p-sulphonamidobcnzoic acid are dissolved in 200 c.c. 
approximately normal sodium hydroxide (2 molecules), wanning if 
necessary. About 200 grams of crushed ice is then added and the 
mixture saturated with a rapid current of chlorin. The reaction is 
mot conveniently carried out in a fairly wide-mouthed flask, 
which may he shaken while the gas is being introduced. If the 
tcinju-rature should rise materially more' ice can be added. A 
white, rather chalky precipitate of the dichloraminoacid is at once 
precipitated. The acid is filtered off, tiding suction, well washed 
with cold water, and driis! in r anio on a porous plate, dim dry 
siih-Aas'ee i, practically pure, and may l*e powdered and preferred 
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apparently indefinitely. Prepared by this method the yield of the 
dichloraminoacid is practically the theoretical amount (26.86 
grams). 

The substance is sparingly soluble in water and in chloroform 
and insoluble in petroleum. It readily dissolves in glacial acetic 
acid, crystallizing in stout prisms, which melt at 213° C. The 
substance explodes feebly when rapidly heated on platinum foil, 
but, compared with most members of the group, is remarkably 
stable. 

The purity of the compound may be checked by titration as 
follows: 0.1 gnu is weighed out, dissolved in glacial acetic acid 
and potassium iodide added. The liberated iodin is titrated with 
decinormal sodium thiosulphate, of which 14.8 to 14.9 c.c. will be 
required. 

The dichloraminoacid dissolves, apparently without change, in 
excess of cold sodium hydrate solution, and may be reprecipitated 
on addition of acids. With smaller quantities of sodium hydroxide 
or with feebly alkaline salts, such as phosphates or borates, hydro- 
lysis occurs with liberation of disagreeably smelling compounds of 
nitrogen and chlorin. 

Preparation of Tablets. We have observed no very marked differ- 
ences in the behavior of the sulphondiehloraminobenzoic acid when 
made into a tablet with salt and either sodium carbonate or bicar- 
bonate, dry or crystallized borax, or sodium phosphate, although the 
crystallized or hygroscopic salts are undesirable if the tablets are 
exposed to high temperatures. The sodium carbonate or dry borax 
tablets seem as satisfactory as any, and a convenient formula for 
tablets weighing 100 to 105 mg. is to use sulphondiehloraminobenzoic 
acid 4 per cent, dry, sodium carbonate 4 per cent, (or dried borax 
10 per cent), sodium chloride (pure) 92 per cent. The acid should 
be ground up with the dry salt and the sodium bicarbonate added 
subsequently. The mixture may be passed through a 40-mesh 
sieve. No lubricant or other addition is necessary, and should be 
avoided. The strength of the tablets should be tested by dis- 
solving in acetic acid and potassium iodide solution and titrating 
with sodium thiosulphate as already described (1 c.c. thiosul- 
phate = 0.00675 gm. of the dichloramino acid). They must not 
be allowed to dissolve in water and subsequently titrated, as then 
decomposition occurs. The tablets should be stored in small amber 
glass bottles. 

Tablets so prepared, of the weight mentioned, contain about 4 
mg. of the disinfectant, and are suitable for the sterilization of 
1 liter or 1 quart of reasonably heavily contaminated water. In the 
case of extreme contamination a second tablet may be necessary. 

Stability of Tablets. The practical success of the disinfectant we 
propose will depend very largely on the stability of the tablet. 
At present, sufficient time has not elapsed for entirely convincing 
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experiments, but it appears, as judgod by a very few months’ 
observation, that the stability of the tablets is great enough so as 
not to destroy their practical value. They are certainly more 
stable than other similar compounds with which we are acquainted. 
When kept in amber bottles under ordinary conditions no decom- 
position was noted in two months. When exposed to bright sun- 
light, in clear glass tubes, decomposition was more marked, and the 
same was true of the crystalized borax tablet at a temperature of 
3S° C. The dried borax and sodium carbonate preparations were 
stable under these conditions, the bicarbonate ones less so. On 
the whole the dry borax or dry sodium carbonate tablets appear 
preferable. 

Cost. It is rather difficult to give precise estimates of the cost of 
the finished product, but it could doubtless be supplied at such a 
figure that 100 gallons of water could be sterilized at a cost of two 
cents; the cost of manufacture should not greatly exceed that of 
chloramin-T, which is manufactured and sold retail at 83 per pound 
in England and about 84 per pound in the United States. At this 
figure the cost of the disinfectant for 1 ,000,000 pints of water would 
be in the neighborhood of 812 to 81(5. No allowance is made in this 
calculation for the cost of tablet manufacture, but this would be a 
small item. 

CONCERNING THE INDICATIONS FOR AND DANGERS OF 
TONSILLECTOMY. 

By George B. Wood, M.D., 

rJIIUDKLPJIH. 

Tin; operation of tonsillectomy has become a well-recognized 
and perfectly justifiable procedure; indeed, it is now one of the 
most, if not the most, frequently done surgical operation. Not 
only does it constitute the bulk of the operative work of the nose 
and throat specialist, but large numbers of tonsils arc removed by 
surgeons and general practitioners. It is true that in a great many 
cases the operation is easy, presents no special difficulty, and is not 
followed by any serious disturbances. Yet, on the other hand, it is 
not free from danger by any means, and even death, as a direct 
result of the operation, is entirely possible, and in fact many such 
deaths have occurred. We must admit, however, that the percentage 
of fatal results is exceedingly small when we consider the enormous 
number of the-" operations that are done throughout the country. 
Other more or !e— serious complications are more frequent, so that 
while the benefit that frequently accrue- from the removal of an 
infecting ton-il di-tinetly outweigh- the ri-k of the operation, it i- 
<-• -enti.d to have a clear under-tanding of the indication- and 
dang> r- la-fore -ubrnitting any patient to tbi- ri-k. 
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Theoretically, the indications for the removal of the faucial 
tonsils may be divided into two classes: (1) those in which the 
tonsils are responsible for local disturbances, and (2) those m which 
the tonsils act as a gateway of entrance for a systemic infection. 
Usually, however, a tonsil which produces local disturbances also 
affects the constitution more or less gravely, although the converse 
of this does not hold as many small unimportant looking tonsils, 
locally benign, are the seat of hidden but serious focal lesions. 

It is seldom that the indications for the removal of the tonsils 
are so absolute as to demand immediate intervention, yet it is 
conceivable that an acute inflammation of unusually large tonsils 
may bring about serious interference with respiration. It is 
advisable, under these circumstances, to remove one or both of the 
tonsils rather than to do a tracheotomy. 

Patients suffering from repeated attacks of suppurative tonsillitis 
(the so-called follicular disease), or those who have recently had 
one or more attacks of peritonsillar abscess, should undoubtedly 
have their tonsils removed. If any of the tonsillar attacks are 
followed by infectious processes in other portions of the body, 
localized or general, surgical interference becomes all the more 
imperative. Yet we must remember that patients who have 
recurrent tonsillitis usually but not always have their attacks at 
fairly frequent intervals for a period of about ten years. Then 
either because the patient has established some form of immunity 
against these attacks, or for some peculiar change in the tonsil 
itself, the attacks become less severe, less frequent, and gradually 
cease. No matter at what time of life the attacks begin, there seems 
to be the same cycle of years of repeated attacks, and at the end a 
cessation of the disease. This biological fact is very important when 
it comes to the advisability of operative interference. 

Tonsillar enlargement is not necessarily an indication for operation 
unless the extent of hypertrophy is extreme, giving rise to obstructive 
symptoms. Yet a greatly enlarged tonsil is more frequently the 
sourse of systemic infection, and, on the whole, is more apt to be 
repeatedly inflammed than the smaller one. When the enlargement 
of the tonsils extends upward and outward into the palate the upper 
surface of the palate may be raised so as to distinctly interfere with 
Eustachian drainage, a condition which predisposes to otitic dis- 
turbances. Also, it must be remembered that embedded tonsils 
may reach an enormous size and still appear comparatively insig- 
nificant under casual inspection. 

When patients are to be subjected to etherization for the removal 
of an enlarged pharyngeal tonsil (adenoids) it is best at the same time 
to remove the faucial tonsils if there is the slightest indication of 
trouble originating from them, except when that trouble is 
insignificant and there is a distinct reason for avoiding any more 
surgery than necessary or in children under two years of age. 
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1 he occurrence of large masses of accumulated debris in the 
tonsillar crypts often calls for tonsillectomy, but this condition is 
frequently found in normal healthy individuals with the production 
of little or no distress except perhaps for a slight local discomfort. 
Sometimes these cases can be kept under control by appropriate 
local treatment, but a cure is seldom accomplished without some 
form of operative interference. 

The most difficult type of cases in which to advise patients wisely 
is those in which there is reason to suspect that the tonsils may be 
responsible for some cryptogenic toxemia. 

First of all we must recognize that the tonsil is not the sole source 
for the absorption of infectious material, and that unless specific 
conditions exist as to the etiological importance of the tonsil, these 
other sources must be sought for and eliminated before judgment is 
passed. If there is a history of arthritis or other constitutional 
disturbance following directly upon tonsillar inflammation, and the 
crypts of the tonsils contain large quantities of cheesy debris, with 
enlargement of the tonsillar lymph nodes, the responsibility of the 
tonsils would be practically established. Yet there exist other 
cases of systemic intoxication in which the infection has come 
through the tonsils and in which neither by the history nor by direct 
inspection can any tonsillar abnormality be found. Between these 
two extreme classes of cases are many others in which by careful study 
not only of the local appearances of the tonsils but also of the 
history of the case one may fnd important connecting data. It 
must be admitted, however, that the decision to operate often is 
determined by excluding other sources of infection. Considerable 
help can often be had by taking cultures from the crypts of the tonsil, 
but this must be done carefully. A simple technic follows: anes- 
thetize with a 10 per cent, solution of eoeain and after a five-minute 
interval apply tincture of iodin to the surface of the tonsil. The 
tongue should be held firmly depressed and the patient urged not to 
gag or to swallow. A small sterile firmly wrapped cotton applicator 
is passed into the mouth of the crypt through the iodinized surface, 
an effort being made to obtain material from the bottom of the 
crypt. As soon as tin's has been placed back in the tube, and before 
the patient has swallowed or gagged, a second sterile applicator 
should touch the surface of the tonsil in the region of the crypt for 
a control inoculation. Cultures made in this way frequently show 
pathogenic organisms in pure growth. Sometimes these organisms 
when tested with the patient’s blood will give some biological 
reaction. indicative of their etiological importance to the systemic 
condition. 

Wlun. in *.pite of tin- most careful studies, there still exist- a 
doubt as tn the rule p!u\ed by the tonsils the decision for or again-t 
»»]j*-rati»g should dejwnd hjmu the severity of the general condition. 
In c.-.m-s of arthritis deformans, of recurrent attacks <>f act tie 
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rheumatoid arthritis, or some equally severe general infection, if 
any suspicion, no matter how small, can be placed upon the tonsils 
the patient should be given the benefit of the doubt and complete 
enucleation carried out. It is the severity of the general condition 
that warrants our interference and placing the patient under a 
certain amount of surgical risk. .It is absolutely essential that the 
specialists work in association with the general practitioner in 
determining the advisability of the tonsil operation in these cases. 

The Dangers of Tonsillectomy. It is not probable that the 
absence of the tonsillar tissues in the throat is ever prejudicial to 
health. Theoretically, the tonsillar tissue is of importance to the 
child in its early development, that is, before two or three years of 
age; but personally I have never seen any harm caused by either the 
removal of the faucial or pharyngeal tonsils except that which is 
due directly to the operation. 

The choice of an anesthetic is important. In children, general 
narcosis is always advisable, and ether given by the open method 
is the safest anesthetic to use. The nitrous oxide-ether sequence is 
advisable in adults, but it is not safe in children. At the time when 
the nitrous oxide is stopped and the ether begun not only may there 
be a temporary suspension of respiration, but sometimes marked 
weakening of the heart action may develop even to a temporary 
absence of the wrist pulse. It -should never be used in children 
under ten years of age. 

The use of chloroform in tonsillar operations is absolutely unjusti- 
fiable even when given by a skilled anesthetist. Sudden death 
directly attributable to the chloroform itself lias occurred too 
frequently to justify its use simply because of its convenience of 
administration. 


Acidosis due to a general anesthetic follows more often after 
chloroform than after ether, but I have seen one case following a 
comparatively short and light ether narcosis in which the child was 
very ill and narrowly escaped death. The symptoms of severe 
acidosis do not usually begin until twenty-four hours after the 
operation, and may occur up to three days. Apparently those 
occurring at a later period are more severe and very apt to be fatal. 
Belonging to this group are the cases of delayed chloroform poisoning. 

A slight degree of acetonuria is not an uncommon condition 
following ether anesthesia. It is transient and not accompanied by 
any severe symptoms. Vomiting, however, is usually prolonged 
and recovery is somewhat delayed. To guard against this, bicarbon- 
ate of soda in large doses should be given for twenty-four hours 
before the operation. The routine use of bicarbonate of soda has 
given very gratifying results, reducing the vomiting to a minimum 
and apparently making the postoperative sore throat less painful. 

In selected cases local anesthesia in adults by the infiltration 
method is almost ideal, except that it is difficult to obtain complete 
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anesthesia, and in individuals with irritable throats it is often 
impossible to do a satisfactory operation. Also, if there is a severe 
hemorrhage the bleeding is much more difficult to control and may 
eventually require general anesthesia. 

Possibly the most disagreeable accident of the tonsillar operation 
is hemorrhage. In the majority of cases of bleeding following 
tonsillectomy when moderately profuse is venous, and comes from 
an irregularly disposed group of veins found most frequently just 
below the tonsil or in the posterior pillar, rarely externally or in the 
anterior pillar. These veins at times are of considerable size, so 
that bleeding following their rupture may be quite profuse. For- 
tunately, this form of bleeding is easily controlled and stops entirely 
while slight pressure is being made with the gauze sponge. Generally 
when the gauze is removed the bleeding recurs only slightly and 
soon ceases, but sometimes the veins are sufficiently large to require 
either twisting with a hemostat or ligation. If the bleeding-point 
can be seen after retracting the anterior pillar a hemostat is generally 
easily applied. Sometimes a loop of catgut can be slipped over the 
hemostat, and with the two index fingers deep in the throat the 
vessel may be tied off just as is done in ordinary wounds. This, 
however, may be exceedingly difficult or practically impossible, 
and then a suture should be passed through the tissues immediately 
above the point of the hemostat. The introduction of the suture is 
most easily accomplished with a short, strong curved needle with a 
round point. This is held in the needle holder with the point toward 
the handle. The point is inserted posteriorly to the vessel and 
hooked forward. When the point reappears it win be easily grasped 
with a hemostat, and when released from the holder the suture is 
readily drawn through. When, as sometimes happens, the exact 
bleeding-point cannot be determined, a gauze sponge should be 
placed in the wound and held in position by suturing the pillars 
over it. If the removal of the tonsil lias left an uncommonly deep 
and narrow fossa it may not be necessary to insert the suture because 
the gauze sponge is held sufficiently firmly in position by the 
tonsillar pillars. A silk thread should be tied to the sponge and the 
end secured on the cheek with a piece of adhesive plaster, This 
insertion of a gauze sponge into the tonsil wound is also a great 
help during the operation. It can be inserted immediately after 
the removal of one tonsil and exerts enough pressure to practically 
leave the field bloodless for the removal of the other one. 

Usually the blood supply of the tonsil comes through several 
small arteries, so that the bleeding from this source is unimportant. 
If the tonsillar blood supply comes through a single branch the 
artery will, of course, be fairly large and the hemorrhage profuse and 
{HT-Mcnt. This vcs-el i-, usually found on the external wall just 
back of the anterior pillar, near the up)>er pole of the tonsil, in which 
jw'itimi, after n-tr.ietion of tla* anterior pillar, it can in- easily m-oji 
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and picked up. Occasionally the dorsalis lingua: gives off a con- 
siderable branch to the inferior pole of the tonsil, and if the tonsil 
is of large size the artery may be severed close to its emergence 
from the tongue. The control of hemorrhage in this case may 
become very difficult, especially as it is hard to determine the source 
of the hemorrhage, the force of the- spurting artery throwing the 
blood upward along the tonsillar fossa, so that it appears to come 
from the upper pole. If the point can be seen and picked up all is 
well and good, but usually extensive packing and suturing of the 
pillars will be required, and the packing must be so placed as to 
exert pressure on the exact spot on the base of the tongue. 

In the healthy individual it is doubtful whether death will ever 
occur from hemorrhage when the bleeding comes from such vessels 
as above described, though the patient may become badly depleted. 
On the other hand it is within the realm of possibility for the large 
vessels of the neck to be wounded during a tonsillar operation. 
Of course, when this happens there is present some rare anomalous 
condition, probably the most frequent being a tortuous condition 
of the internal carotid. Several such cases have been reported, and 
I have seen one case in which a large vessel thought to be the internal 
carotid could be seen pulsating at the bottom of the tonsillar wound. 
The large bloodvessel which is sometimes seen pulsating in the wall 
of the pharynx behind the posterior pillar is almost always the 
internal carotid artery and not the ascending pharyngeal. The 
facial artery occasionally before it loops downward to pass around 
the jaw forms an upward loop which comes in very close proximity 
to the inferior pole of the tonsil, and though no cases have been 
reported in which the hemorrhage wa*s proved to be coming from 
the facial, it is conceivable that it might possibly be injured. Of 
course, hemorrhage in these cases is shockingly profuse and severe, 
and only extreme coolness on the part of the surgeon will avert a 
fatal issue. 

While quite frequently a mild degree of infection of the tonsillar 
wound follows the operative attack in this region, it is remarkable 
that comparatively few severe infections occur; cases of fatal 
septicemia, however, have been reported. Probably about 10 
per cent, of the cases operated upon show a moderate degree of 
elevation of temperature, for two or three days following the opera- 
tion, accompanied by increased sore throat, general malaise, and 
other indications of a mild degree of sepsis. The appearance of the 
wound in these cases seldom differs from those running a normal 
temperature, except that the surrounding tissues are somewhat 
more reddened and there is generally some edema of the uvula. 

Somewhat recently there has been reported a number of cases of 
abscess of the lung following tonsillectomy, but with one or two 
exceptions all of these cases have occurred in adults. The method 
of infection of the lung in these cases is somewhat obscure, though it 
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seems probable that some of the crypts of the tonsils having con- 
tained large numbers of bacteria have been so squeezed during the 
operation as to force their contents into the throat. This infectious 
material mixing with the blood or mucus may be inspired, infecting 
either the healthy lung or what is more likely, some previously 
diseased area, such as an old -tuberculous lesion, which because of 
its low vitality more readily yields to the bacterial invasion. 

The membrane which is seen after injury to the mucous membrane 
of the throat is not evidence of an infectious invasion of living tissue, 
but simply a superficial necrosis of the traumatized tissues with a 
certain amount of fibrinous exudate and numerous leukocytes. . 
There are two important reasons why severe infections seldom 
result after a tonsillar operation: (1) the wound being perfectly 
open and free there is no chance for retention of germ-laden 
secretions, and (2) the action of the saliva is decidedly bactericidal 
and the constant swallowing removes and prevents infectious 
accumulations. When there has been a removal of a very deeply 
embedded tonsil, necessitating perhaps considerable dissection up 
into the soft palate, we occasionally see a retention of infectious 
matter due to a healing over of the edges of the wound. This con- 
dition somewhat resembles quinsy, but can be easily relieved by 
separating the edges of the pillars. 

One of the more serious complications following as a direct result 
of postoperative infection is involvement of the ear through the 
Eustachian tubes. When, however, we consider the mass of infec- 
tious material which for days bathes the openings of the Eustaeham 
tubes after an adcnectomy the percentage of this complication is 
surprisingly small. However, middle-ear suppuration directly 
blamable to the operation on the throat docs sometimes occur and 
may lead to mastoid involvement. A temporary congestion of the 
drum with a considerable amount of earache is more frequent, but 
usually clears up within a few days without leaving any serious 


results. 

The chief factor in the production of sepsis of the throat following 
tonsil operations is excessive trauma, and next to this pyorrhea or 
other septic conditions of the teeth and gums. Of course, if one 
operates during an attack of acute infection of the upper respiratory 
tract he runs a distinct risk of infecting the wound; but unless there 
is some urgent reason one docs not operate under such conditions. 
In one case in which a tonsillotomy was done during an attack of 
severe suppurative tonsillitis, because the tissues were so swollen that 
the patient had distinct dyspnea, the wound did just as well as though 
it had followed a tonsillectomy done during ordinary conditions. 

Deformity of the tonsillar pillars and the soft palate not infre- 
quently follow the tonsil operation, and is usually dependent upon 

faulty technic on the part of the operator. However, in spite of the 
0 * " ••• 
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cicatricial contraction which may temporarily give rise to a slight 
amount of pulling sensation in the throat and a peculiar tense look 
of the velum palati. Also, it sometimes happens that after the 
operation there is apparent ablation of a portion of the posterior 
pillar, especially in its upper part, where it merges with the soft 
palate. This I do not believe to be so often the fault of the operator 
as to the peculiar anatomy of the individual tonsil and its surround- 
ings. Cases of asymmetry of the soft palate even when no operative 
work has ever been attempted are not so very uncommon. 

In spite of many suggestions to the contrary it is very rare for a 
permanent vocal or other loss of function to occur as the result of 
a tonsillar operation. Temporary paralysis of the soft palate either 
due to a stretching of the muscles or to edema and inflammatory 
infiltration may, of course, give rise to peculiarities of voice for the 
time being, and may even be so bad as to permit of a certain amount 
of nasal regurgitation during swallowing; but these are transient 
conditions. ' 

Accidental removal of a part or the whole of the uvula, while 
unfortunate, is not as serious as we are sometimes led to believe, 
unless the wound is sufficiently large to give rise to a considerable 
amount of cicatricial contraction. There have been some cases 
reported in which the tonsillar operation has been so unskilfully if 
not so brutally carried out that the healing of the throat has been 
followed by adhesions between the soft palate and the posterior 
pharyngeal wall. These are avoidable accidents. 

When we recall that there are such conditions as hemophilia, the 
lymphatic diathesia, kidney, heart, and lung affections, and that 
operating on patients suffering from these things may easily result 
in death, the importance of a careful preoperative examination of 
the general condition of the patient is apparent. Death following an 
operation for abscess of the brain, extensive carcinoma, suppurative 
peritonitis, or any other condition in which the operative procedure 
is a forlorn hope, while unfortunate and to be regretted, does not 
necessarily cast upon the surgeon even a shadow of carelessness 
or incompetency. But to take a child in apparent health and to 
subject it to- a tonsillar operation, and then have to face a fatal 
issue, is a most deplorable experience. We as medical practitioners 
must see to it that such a death cannot in any way be associated 
with a lack of appreciation of such a possibility or a lack of pre- 
caution both before, during, and after the operation. 
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ACHYLIA GASTRICA. 

By M. H. Gross, M.D., 

NEW YORK, 

AND 

I. W. Held, M.D., 

NEW YORK. 

Achylia gastrica we understand to be a condition which manifests 
itself clinically by a persistent absence of free as well as combined 
hydrochloric acid and also by the absence of gastric ferments. 

The total acidity after an Ewald test breakfast is below 10 and 
after a Leubc-Riegel test-meal it may reach as high as 20. In other 
words we are dealing in achylia gastrica with a complete loss of one 
of the main functions of the stomach — namely, with that of digestive 
secretions. 

Einhorn 1 * * * was the first to name this disease achylia gastrica. He 
advanced at the same time the theory that the affection is neuro- 
pathic, based on his numerous clinical observations that the gastric 
contents while showing the absence of active secretions failed to show 
any pathological evidence of gland destruction. 

Martins- was likewise of the opinion that achylia gastrica is a 
neuropathic disturbance of gastric secretions, but he considered it to 
be in the majority of cases of congenital origin. Different authors 
(Albu® and others) upheld Martins by showing that the disease is not 
so rare in childhood. 

Ewald,' who called the affection anadeny gastrica, was of the 
opinion that it is the atrophy of the gastric glands that causes the 
achylia. 

L. Kuttner, 5 a pupil of Ewald. is so firmly of the belief that 
achylia gastrica is only the result of a complete disappearance of the 
gastric glands that he goes so far as to assert that achylia gastrica 
is a progressive stage of gastritis anacida; in fact, he wishes to have 
the name gastritis anacida replace the term achylia gastrica. He 
bases his assertions on the postmortem findings by himself and his 
pupil I.indenmn, whose cases were typical of gastritis with disappear- 
ance of the digestive glands. Kuttner also states emphatically that 
the fact that Einhorn and others found no evidences of pathological 
changes in the stomach contents of diseased mucous membrane or 
glands is no proof that there is no disease existing. Kuttner right- 
fully claims there may exist a pathological condition in the mucous 
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membrane without the stomach contents showing any evidence 
thereof. 

The controversial views outlined above, coining as they do from 
very reliable sources, prove to us that achylia gastrica may really 
exist under manifold pathological conditions. In order tb make 
clear the exact underlying cause of achylia and its clinical significance 
a short review of the physiology of gastric secretions and the factors 
that govern them is essential. 

Exact studies of the physiology of gastric secretions have become 
possible chiefly through the ingenious studies of Pawlow 6 and his 
pupils, 0. Cohnheim, 7 Riehet, 8 Bickel, 9 Cannon, Carlson, F. Umber, 10 
Pfanndler, 11 H. Strauss 12 and others. 

Gastric juice is almost exclusively secreted in the fundus part of 
the stomach, the chief cells yielding pepsin and the parietal cells 
HC1. 0. Cohnheim showed that these glands possess a nervous 
mechanism of their own. Direct mechanical or electrical irritation 
does not excite secretions in the stomach. On the other hand the 
sight of food, chewing, or smelling does excite gastric secretion, 
showing that psychical and reflex influences play an important role 
in bringing about gastric secretions. Such secretions induced by the 
sight of food is termed by Pawlow psychical juice; if produced by 
chewing it has been termed by Bickel appetite juice. 

When food reaches the stomach four to six minutes elapse before 
secretions set in, but it meets there a, secretion already possessing 
digestive properties and serving the purpose of chymification. 
Bickel demonstrated that the products of the earliest part of diges- 
tion are partially absorbed, thus stimulating the secretory and motor 
apparatus of the stomach. 

To study gastric juices in man it is customary to give the patient 
a standard meal to be removed from the stomach after a definite 
length of time. After an Ewald test breakfast (250 grams weak tea 
without sugar and 50 grams white bread) Boas gives the approximate 
acidity figure of 0.07 to 0.2 free acid and a total acidity of 30 to 70 
per cent.; after a test meal (150 grams beef, some potatoes, a plate of 
soup, and bread) free HC1 0.15 to 0.2 and a total acidity 75 to 87 
per cent. 

Pure gastric juice as obtained from a dog through the well-known 
experiments of Pawlow and from human beings with gastrostomy 
and esopliagostomy (Ricliet, Bickel), or such as was obtained from 
gastrostomy patients (Umber, Carlson, Bickel), shows 0.4 to 0.5 free 
HC1 and 100 to 140 per cent, total acidity. 


c Dio Arbeiten d. Verdauungsdriisen, Wiesbaden, 9S. 

7 Die Physiolog. d. Verdauungski. u. Email., Wien, 190S. 

8 Jour, de 1’Anat. et Physiol., 1887. 

8 Bcrl. klin. Wchnschr., 1905, p. GO; Munclien. med. Wchnsehr., 1900, x, 1323; 
Int. Bcit.r. zur Path. u. Tlier. d. Ernah., 1913, Ixxv. 

10 Berl. klin. Wchnschr., 1905, No. 3. 

11 Arch. klin. Med., 1900, xv, 255. 


11 Berl. klin. Wchnschr., 1893, p. 39S. 
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In gastrostomized dogs and human beings with gastric fistula it 
was found that disgust, anger, or fright stop gastric secretions. On 
the other hand the sight or smell of appetizing food or pleasing 
influences increase gastric secretions. Bickel found that nicotin 
retards -gastric secretion. H. Strauss demonstrated that fats and 
Sehuele that concentrated salt and cane-sugar solution have a re- 
tarding influence on gastric secretion. Meat juices, CO;, alcohol, 
diluted sodium chloride solutions, and local heat excite gastric 
secretions. Most of the amara (extr. fluid Colombo, extr. fluid 
condurang., etc.) were found by A. J. Carlson, contrary to previous 
belief, to retard gastric secretions. 

The average quantity of gastric juice secreted in the course of the 
day has been calculated to amount to 1500 c.c. The acidity values 
take a definite course by a reflex mechanism, whereby the acidity 
rises gradually, reaching the highest point at the height of digestion, 
and gradually declining, reaching the lowest point when the stomach 
is empty. 

Recent studies were made by Rehfuss, Bergheim, and Hawk 11 of 
gastric secretions by the so-called fractional method. Tin's consists 
of introducing a thin weighted tube into tire stomach based on the 
principle of the Gross duodenal tube, after an Ewald test breakfast, 
and aspirating every fifteen minutes, thereby studying the secretory 
curve. Similar work was carried on by Max Skaller’ 4 in Bickel’s 
laboratory in Berlin. They found that even in health the secretory 
curves vary; they accordingly describe three curves: 

1. The isosecretorv curve, the height of secretion having a total 
acidity of ()0 per cent., maintaining such acidity for from thirty to 
sixty minutes, after which it gradually declines. After two to two 
and a half hours there is a complete disappearance of food residue. 

2 . The hypersecretory type shows a rapid response to stimuli. 
Aspiration of contents after five minutes may show an already high 
total acidity. The highest is 100 per cent, with a gradual decline, 
and although the food has completely disappeared after two to two 
and a half hours there still is an outpouring of pure gastric juice for 
a long time thereafter. 

3. The hyposecretory type, wihch is characterized by a slower 
ascend, a slower response to stimuli, and a high point of from -10 to 
50 per cent, total acidity. 

Of paramount importance to the physiology of gastric secretions 
are the numerous experimental studies of A. J. Carlson, 15 on his sub- 
ject Mr. V., with a complete closure of the esophagus and a gastric 
fistula, lie found, in contradiction to Pawlow, Bickel, and .Sehuele 
that the gastric secretions arc continuous and only the quantity of 
the secretion differs according to the time of day and season. In 
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the morning, on a fasting stomach, the quantity is greater than before 
lunch or dinner, and more in the summer than in winter. He 
attributes this change in quantity to the tone in the stomach. Be 
the quantity of secretion whatever it may it always contains pepsin 
and a varying degree of IIC1. This continuous secretion is, accord- 
ing to Carlson, supposed to be due either to the continuous action of 
the vagus on the secretory glands or to an autodigestion of the gastric 
juice. 

Another important point brought out by Carlson, confirming the 
work of Pawlow and Boldyreff, 10 is that the acid concentration of 
gastric secretion is always the same. The higher or lower acidity 
obtained from a gastric fistula or through the stomach-tube depends, 
according to Pawlow, on the mucous secretion in the stomach, and 
according to Boldyreff and Carlson to the regurgitation of intestinal 
juice. 

Gastric juice has a digestive action on proteids, converting them 
into peptones and polypeploids; according to Ad. Schmidt it also 
acts on connective tissue. 0. Cohnheim says the HC1 also prevents 
bacterial growth in the stomach, fermentation, and decomposition. 
Finally, II Cl regulates the action of the pylorus. 17 

Normal gastric secretions are kept up by the integrity of the 
gastric glands, the healthy condition of the blood, and the proper 
control of the nerves. Disturbances in digestive secretion result 
when any one of these three factors is at fault. 

In relation to achylia gastrica it needs no explanation that an 
atrophy of the secretory glands of the stomach or a marked patho- 
logical change of the blood can be a causative factor. The mode 
by which a purely functional disturbance of the nervous system may 
cause a lasting achylia, as asserted by Einhorn, needs a short dis- 
cussion of the nerves directly influencing gastric secretion. This 
was made possible by the physiological studies of Langley 18 of the 
vagus-sympaticus system; the pharmacological studies of Meyer and 
Gottlieb 19 and the clinical observations of Eppinger and Hess 20 on the 
same system. 

It would be out of place here to go into a detailed anatomical 
description of the vagosympaticus, but a few remarks on the influ- 
ence of these nerves on gastric secretion are essential in order to 
understand how a functional disease of the nervous system can be 
made responsible for achylia gastrica. 

It was Langley who showed that all the organs not controlled by 
the will (stomach, intestines, bloodvessels, ducts of glands) and also 
certain organs possessed of striated muscle fibers (the heart, the 

16 Quart. Jour. Exp. Physiol., 391-1, viii, 1. 

17 v. Mcliriuz: XII Kongr. f. inner. Med., 1S93, p. 471. Ilirscli: Zentralbl. f. 
hi in. Med., 1S92, p. 993; 1S93, xiv, 73, 377, C01. 

18 Jour. Physiol., 1S9S, xxiii, 240; 1911-12, xliii, 173. 

19 Experiment. Pharmacol., Vienna, 1912. 

20 Zur Path. d. Vegel. Nervcn-System, Zt&clir. f. klin. Med., ixvii-Ixviii, 205, 345. 
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beginning and terminal portions of the alimentary canal, and the 
generative organs) are under the control of the vagus and sympaticus 
system. It was also shown and pharmacologically demonstrated by 
Meyer and Gottlieb that these two systems antagonize each other 
throughout the greater extent of their course. 

In reference to gastric secretions, which concern us here most, it 
w r as shown that the vagus excites secretions and the sympaticus 
inhabits secretions. Atropin, for example, paralyzes the vagus, 
thereby causing a cessation of gastric secretions; pylocarpin, on the 
other hand, stimulates the vagus, thereby causing an increase in 
gastric secretions. Adrenalin stimulates the sympaticus and so 
inhibits gastric secretions. Eppinger and Hess succeeded in demon- 
strating in the human being characteristic manifestations indicating 
functional disturbance in either the vagus or sympaticus, or both. 
Individuals with an increased tone in the vagus system they termed 
vagotoniacs, while those with increased tone in the sympaticus arc 
named sympaticotoniacs. They also showed that there exist clinical 
evidences of an increased vagus action in vagotoniacs (contracted 
pupils, increased salivation, slow heart, increased gastro-intestinal 
secretions), and an increased sympathetic stimulation in sympatico- 
toniacs (dilated pupils, dry mouth, flushed face, and diminished 
gastric secretions). 

Not all symptoms have to be present in order to stamp one as a 
vagotoniac or sympaticotoniac. There are numerous cases in which 
certain organs show r signs of vagotonia and other organs again signs 
of sympaticotonia. For example, the heart’s action may give the 
signs of a vagotoniac’s slowness, respiratory arrhythmia, while the 
stomach shows signs of sympaticotonia (diminished or absent 
secretions). 

It was Eppinger and Hess again who showed that individuals 
with a disturbance in either of the above-named systems only demon- 
strate the condition after the administration of drugs influencing 
either system. Pilocarpin even in smallest doses provokes vagus 
symptoms, while adrenalin in equally small doses provokes sympat- 
icus symptoms. 

In achylia gastrica it is plausible to assume that there is an inborn 
or an acquired sympaticotonia. It is very probable f hat the same 
patients who have during middle life achylia gastrica on the basis 
of sympaticotonia may have had in their earlier years hypersecretions 
on a vagotonia basis. Einhorn rightfully expressed the view that 
the finding of atrophy of the gastric glands in a prolonged case of 
functional achylia gastrica is due to inactivity of the glands (disuse 
atrophy). Knowing through the proved studies of von llcrgman - 1 
and Ins pupils, J. Kauffman," and our own observations - 3 that the 

M finchcn. m«‘d. Wrhn^t'hr., 1913, No. p. IfiO.* 
hr. f. Min. Mod,, 101 1. 

:s Arch. Int. Met!., March, 101 L 
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hypersecretion accompanying vagotonia may eventually lead to 
pathological changes in the gastric mucosa (ulcus ventriculi) it is 
reasonable to assume that a prolonged sympaticotonia inhibiting 
gastric secretions would eventually lead to atrophy of the gastric 
glands. 

Etiology. The above discussion would lead us to divide achylia 
gastrica from the etiological stand-point into three groups: 

1. Achylia gastrica with destruction of gastric glands either on the 
basis of chronic, progressive gastritis (Kuttner), or carcinoma, linitis 
plastica, alcoholic gastritis with cirrhosis of the liver (Lockwood). 

2. Achylia gastrica accompanying marked secondary and primary 
anemias. To this group belongs the achylia of primary pernicious 
anemia; the marked anemias accompanying tape-worm; the lowered 
acidity and even achylia in syphilis as well as the achylia described 
in chronic rheumatism, gout, hyperthyroidism, etc. 

Gravitz was of the opinion that pernicious anemia is secondary 
to toxins developing as the result of the gastro-intestinal disturbance, 
especially when accompanied by achylia gastrica. Sahli is likewise 
of the opinion that pernicious anemia is secondary to achylia gas- 
trica because in the absence of HC1 the iron is not assimilated. 

From the clinical observations, we agree with the authors who 
make the anemia responsible for the achylia and not the achylia 
responsible for the anemia. 

3. Achylia gastrica of' a functional nature. To this group belong 
the great majority of cases in whom there is a demonstrable disturb- 
ance of the vagosympaticus system with a predominating sympatico- 
tonia of the gastric secretion. 

Disque 24 pointed out that these patients either present the type of 
status asthenicus (Stiller) or that of the status apoplecticus. In the 
status asthenicus one usually meets with the mixed type (vago- 
sympath icoton i ac) , while in the apoplectic type the sympaticotonia 
may predominate throughout the entire system. The not infrequent 
occurrence of achylia during the menopause as well as the achylia in 
Addison’s disease show the relation of the sympathetic disturbance 
to the absence of gastric secretion. 

The achylia gastrica secondary to gall-stones and appendicitis or 
other intra-abdominal diseases as pointed out by Lockwood 25 are 
also in most cases based on a sympaticotonia. The disease in one of 
the intra-abdominal organs only serves as an exciting factor in bring- 
ing about the manifestations of sympaticus disturbance. This is 
also the reason why the removal of the cause improves even the 
gastric secretions. 

The interesting experimental work of Carlson and Keenton 20 
showed that the removal of the parathyroids produce achylia which 
is remedied by the administration of calcium. 

-•* Arch. f. Verd., 1914, xx, 3CG. m Diseases of the Stomach, 1913. 

2C Am. Jour. Phys., 1914, xxxiii, 25. 



202 


GROSS, held: achylia gastrica 


Morbid Anatomy. In the functional type of achylia gastrica the 
gastric mucosa w ill in the majority of cases not show any macroscopic 
or microscopic changes in the gastric mucosa. 

Only rarely will moderate atrophic changes of the gastric mucosa 
and secretory glands be met with secondary to inactivity of the 
glands (disuse atrophy). In the organic type of achylia gastrica 
partial or complete disappearance of the gastric mucosa is seen with 
the naked eye. Microscopically various stages of destruction of 
mucous membrane and glands are seen, such as fatty and 
cystic degeneration of the glands and atrophy of the mucosa. 
Cylindrical epithelia frequently assume the shape of goblet cells; 
rarely the pathological changes are seen to have penetrated the 
submucosa, muscularis, and serosa. 

Age. The affection is most common after the age of forty. 
Individual cases in earlier life are reported. This affection is much 
more frequent in men than in women. It is sometimes met with in 
diabetes, gout, etc., bad teeth are a predisposing factor. 

Symptoms. The symptoms of achylia gastrica cither on an 
organic basis or secondary to marked anemia are treated when dis- 
cussing differential diagnosis between the functional achylia gastrica 
and the above-named affections. Here only the symptoms pertain- 
ing to functional achylia gastrica are being considered. 

In a fair number of cases the disease gives rise to no symptoms 
whatsoever. 

There is another class of cases in which diarrhea is the only symp- 
tom. Here the stools contain" even macroscopically muscle fibers 
and connective tissue, and are erroneously treated for intestinal 
disease when in reality the examination of the stomach contents 
discloses the achylia to be the causative factor for diarrhea, one form 
of gastrogenic diarrhea. 

Another group of cases of achylia have vague gastric disturbances, 
fulness after meals, nausea, belching, bad taste, and marked dryness 
in the mouth, etc. 

In a small number of cases the symptoms occur periodically with 
severe epigastric pains, nausea, sometimes even vomiting. The 
pains arc independent of meals, spreading over the entire upper 
quadrant of the abdomen and radiating to the back. Adolph 
Schmidt has termed such cases achylia dolorosa. There may be 
considerable burning in the stomach not relieved by food or bicar- 
bonate of soda. The tongue is coated and appetite is lost. It has 
even been found that erosions with fatal parenchymatous bleeding 
resulted in late stages of achylia gastrica. Such bleeding was ex- 
plained as being due to erosions caused by regurgitated trypsin into 
the stomach. 

O. Gross" 7 describes cases of achylia gastrica a-'oeinted with 
MOnrliwi. hi W **! m* hr. It*!-. 
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symptoms pointing toward pancreatic disturbance (bulky, fatty 
stools, containing an increase in fat, muscle fibers, and starch, and a 
diminution of the pancreatic ferments in the duodenal contents and 
stools). He has termed such cases achylia panereatica. This form 
of achylia is rare. Whether achylia panereatica is an independent 
affection, as 0. Gross assumes, or is secondary to a long-standing 
achylia gastrica, is not definitely settled. Be the symptoms what 
they may it is characteristic of the functional type of achylia gastrica, 
that there are very marked intermissions of well-being and that the 
long duration of the disease does not interfere with the general 
appearance of the patient. A great majority of these cases even 
increase in weight notwithstanding their complaints. 

Diagnosis. This is chiefly based on the examination of the stom- 
ach contents and the stools. From the fasting stomach we can neither 
by expression nor by aspiration obtain any contents. Lavag- 
ing such an empty stomach one obtains pure wash-water in the 
greater number of cases; in a lesser number mucus of normal macro- 
scopic and microscopic appearance is found. In the smallest number 
of cases evidence of an inflammatory condition of the mucous mem- 
brane and destruction of glands is seen, such as increase in cellular 
elements and atrophic appearance of the glands. 

To draw diagnostic conclusions from pieces of mucous membrane 
obtained by aspiration or lavage of the stomach must be employed 
with care, because fragments of mucous membrane are present even 
normally as a result of the trauma caused by the aspiration. In 
achylia, aspiration more readily causes pieces of mucous membrane 
to become separated because of the existing vulnerability in the 
gastric mucosa. 

The non-finding of particles of mucous membrane does not exclude 
a pathological change in the lining of the stomach. Only the con- 
stant presence of pieces of mucous membrane in the stomach content, 
showing microscopically destructive changes indicates a diseased 
condition of the gastric mucosa. This is, however, the exception in 
the achylia gastrica described by Einhorn and Martius and is regu- 
larly found in that form of achylia which is a progressive stage of 
gastritis subacida (anadeny gastrica, Ewald) and the achylia result- 
ing from diseases of metabolism and blood. 

The stomach contents obtained seven or eight hours after a 
Bourget-Faber test meal (250 c.c. barley soup, 2 slices of bread, 
50 grams chopped meat, and 8 prunes) have, according to Kuttner 
and Lindeman, shown a residue of prune shells. They conclude 
from this there is a diminished motility in certain cases. This is, 
however, a hasty conclusion as to the judgment of motility in achylia 
because the remnant of pieces of prune shells in achylia are more 
likely due to the fact that the shells stick to the gastric wall because 
of the absence of fluid. 

The removal of the stomach contents one hour after Ewald ’s test 
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breakfast shows the food to be unchanged, just as if it had only been 
chewed and only a very small quantity of light fluid flows on top. 
The food mass shows partially to be interwoven with some mucus. 
At times no food is obtained one hour after Ewald’s test breakfast 
because of the open pylorus. In such cases we must remove the 
contents three-quarters or even half an hour after the test breakfast. 
Such stomach contents are usually entirely devoid of odor, contain 
no free acid and no combined acids. The total acidity is below If). 
Important is the absence of ferments. We must, however, not be 
satisfied with the diagnosis until a Leube-Riegel meal (400 c.c. meat 
soup, 150 to 200 grams beefsteak, 150 grams mashed potatoes) is 
taken by the patient and the stomach contents removed between 
two and a half and three and a half hours (at the height of digestion). 
If then no free and combined acids, a low total acidity, and absence 
of ferments are found the diagnosis is certain. An additional aid in 
diagnosis has been furnished by Ilehfuss and his coworkers by the 
fractional method of examining stomach contents as described above. 

In achylia gastrica we accordingly employ the Gross duodenal 
tube, and introducing it 50 cm. leave it there for hours, aspirating 
from time to time. The gastric j'uice obtained throughout the entire 
procedure fails to show the presence of free or combined acids. If 
by the fractional method acid is obtained in the course of digestion 
one deals with a subacidity or gastritis anacida but not the functional 
achylia. 

Jaworski determines the presence of achylia in the following 
manner: He gives his patient 300 to 400 c.c. of dilute IIC'I half an 
hour before the test breakfast. The contents removed three- 
quarters to an hour later must show no free or combined acid if there 
is a true achylia. The examination of the stools may frequently 
show muscle filler and free connective tissue. Tin's is particularly 
marked when diarrhea is present, but even in constipation while 
connective tissue is not so frequent, muscle fibers are found. 

When the disease progresses so that the external secretion of the 
pancreas is likewise disturbed, fat and starch as well as the diminu- 
tion of trypsin, amvlopsin, and steapsin are found in the duodenal 
contents and the stools. A diagnostic aid is furnished by .Schmidt s 
test-meal, consisting chiefly of 100 grams of chopped beef half rare. 
Normally, none or but very few shreds of connective tissue are found 
microscopically in the stool, while in achylia connective tissue is 
found in abundance. It must be emphasized that a perfectly 
normal stool without any evidences of disturbed digestion docs not 
exclude the existence of achylia. 

The mode of filling and emptying of the stomach in achylia ga— 
triea as in all gastric affections can best be studied by means of the 
roentgen ray. The filling of such a stomach, as first pointed out by 
Ilolzkneeht. is slow. One sees the contract food stop for thirty 
second-, or one minute below the air bag, arid the food dribble-, dov, n 
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to the lower part of the stomach likewise very slowly. This is 
attributed to the dryness of the stomach wall. 

While this explanation sounds plausible it does not completely 
satisfy our reasoning that the dryness in the stomach alone should 
account for the slow filling of the cardiac end of the stomach. It 
appears to us that the slow filling is rather due to the fact that the 
air bag (magenblase) is much larger in achylia, thereby interfering 
with the action of the diaphragm, which, according to Cannon, is so 
important in filling the cardiac end of the stomach with food and 
furthering it toward the pyloric end. 

Peristalsis of the stomach in achylia differs from the normal in the 
following manner: normally when the first few morsels of food reach 
the lower pole of the stomach one sees at once a peristaltic wave in 
the region of the pylorus, sometimes resulting in antrum formation, 
although but very little or no food at all passes the pylorus. As the 
stomach fills up completely with food, peristalsis ceases for four or 
five minutes, when it is again resumed in its normal manner. It 
begins at a point just opposite the incisura cardiaca running along 
the greater curvature forming shallow waves. At a point oppsite 
the incisura angularis the waves deepen finally, forming an antrum. 
Very small waves are also seen along the lesser curvature. 

To recapitulate, we have a period of peristaltic waves in the 
region of the pylorus corresponding to the gastric secretion met with 
by the first morsels of food, brought about reflexly by the act of 
chewing and deglutition. This peristaltic action may be termed the 
initial period of peristalsis. Then comes the period of filling and 
strata formation in the stomach when no peristalsis occurs. This 
may be termed the period of latency. After four to six minutes, 
corresponding to the time of the real setting in of secretion, the 
regular course of contraction waves begins. 

In achylia gastrica, on the other hand, because of the absence of 
secretions, the initial peristaltic, wave is absolutely missing. The 
period of latency is unusually prolonged, and when contraction 
waves begin they are very superficial. We see, therefore, that the 
roentgen ray observation in relation to peristalsis of the stomach fully 
confirms the physiological teaching — that peristalsis of the stomach 
is primarily dependent to a great extent on the secretions. The 
superficial peristalsis in achylia gastrica is brought about by the 
mechanical influence of the food. 

The emptying of the stomach is unusually rapid in achylia gas- 
trica; because of the absence of the acid reflex, the pylorus is open. 
This rapid emptying is also present in the great majority of cases in 
the small intestine, and in a goodly number of cases there is also 
hypomotility of the colon (achylic diarrhea). 

Differential Diagnosis. The diseases from which achylia gas- 
trica is to be differentiated are: gastritis anacida, syphilis of the 
stomach, carcinoma ventriculi, and heterochylia (Ilemmeter). 
From gastritis anacida achylia is differentiated by the absence of 
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mucus, the complete absence of ferments, and the non-return of acids 
by food stimulating secretions or by the giving of dilute IIC1 before 
meals (Jaworski). Furthermore, the gastritis anaeida lias mostly a 
higher total acidity, and constipation is by far more common than in 
achylia. 

To differentiate achylia gastrica from carcinoma is especially 
difficult in cases in which achylia is associated with epigastric pains 
or with a severe anemia. Here all clinical methods helping to estab- 
lish a diagnosis must be resorted to. The important points are: the 
higher total acidity in carcinoma, the presence of considerable mucus, 
an increase in free leukocytes; if stagnation is present we find lactic 
acid and Boas-Oppler bacilli. In cases in which the carcinoma 
ulcerates we may succeed in finding cancer cells in the washed-out 
stomach contents. P. Cohnheim found characteristic flagelli in 
carcinoma. The persistent finding of occult blood in the stool 
speaks for carcinoma. 

The careful laboratory tests, such as that of Wolf-Junghans, the 
improved method of staining, the Boas-Oppler bacilli, the formol 
index, and the glycyltryptophan test, 23 have yielded in a high per- 
centage of cases such valuable results in differentiating carcinoma of 
the stomach from achylia that it is well worth our efforts to carry 
out these tests with as much exactness as employed by Smithies. 

In the Wolf-Junghans test the patient gets at 4 p.m. on the day 
previous to the examination one ounce of castor oil. At 6 p.m. of the 
same day a mixed meal is taken and at 7 p.m. 20 seedless raisins. 
The following morning the gastric contents are aspirated and lavaged 
in order to determine whether the stomach is really empty; 200 c.c. 
of water and GO grams of two-day old white bread is taken by the 
patient and removed between fifty and sixty minutes later. The 
contents are filtered through double HO-washed filter paper, and the 
filtrate is first treated for albumin within one hour after removal and 
then in the following manner. 

Into six test-tubes, each of a capacity of 20 c.c., we put stomach 
contents of 1 , ! , y 1 ,,-, P (T , -j\ 7 , c.c. respectively. To each tube enough 

distilled water is added to make a total of 10 c.c. This furnishes us 


therefore the following dilutions of the stomach contents: 
Tube 1 equals r ', r . 


11 Tip"* , 

To each of the tubes we now add 1 c.c. of the following solution: 
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If the pearly white zone appears also in the fourth tube the ease 
arouses suspicions of cancer; if in the fifth and sixth tubes we call 
the result positive. 

For finding the Boas-Oppler bacilli Smithies employs the so-called 
colored agar stain for the gastric extracts, which is made as follows: 

Prepare a 2 per cent, solution of agar in distilled water. While the 
solution is still hot filter through double HCl-washed filter paper a 
few times. Then fractionally sterilize and filter for three consecu- 
tive days. Pour 5 c.c. of this solution into test-tubes and plug with 
sterile cotton. 

The stains comprise the following: Unna’s polychrome methylene 
blue and fresh Lugol mixture. 

The test is performed thus: Liquefy the contents of one of the 
test-tubes and divide this into two. To each add 15 drops of stain — 
the methylene blue to one and the Lugol solution to the other. Mix 
the contents well and place the tubes in a beaker of boiling water. 
Now make thin smears of the gastric extracts on two separate slides. 
Fix these. To each of these add one drop of the staining mixture 
(the Lugol stain to one and the methylene blue to the other) and 
drop a cover-slip on each of the preparations. Wait one minute 
(while the preparations are fixing) and examine microscopically. By 
this method the Boas-Oppler bacilli stain blue and the starch, etc., is 
stained brown by the Lugol solution. 

Glycyl tryptophan test: Prepare 10 test-tubes, each containing 
0.5 c.c. glycyl tryptophan. Add to each 5 c.c. of filtered gastric 
juice. Then make two additional control tubes, one containing 
0.5 c.c. glycyl tryptophan and 5 c.c. of normal saline, the other con- 
taining only 5 c.c. of normal saline. To each of the twelve tubes add 
0.5 c.c. of toluene, invert the tubes several times and incubate for 
twenty-four hours at 37° C. 

Now have ten clean test-tubes ready. Into each tube introduce 
2 c.c. of the mixture below the toluene. To each of these add 3 drops 
of glacial acetic acid (3 per cent.). Shake tubes well. Then allow 
bromine vapors to flow into each tube until an amber-yellow color 
appears. Shake the tubes again. Examine by daylight. A rose- 
pink color indicates a positive reaction. 

Formal Index. This test depends on the property of gastric juice 
from stomach cancers to split peptone into the amino-acids. Hence 
there is an ereptic enzyme in the stomach contents in this disease. 
We determine the presence of this enzyme by the amount of amino- 
acids found (by titration with decinormal sodium hydroxide to 
phenolplithalein) after treating peptone solution with the suspected 
gastric contents. The test is performed as follows: 

Into a test-tube 20 c.c. of filtered Witte’s peptone solution (5 
per cent.) and 1 c.c. of filtered gastric juice are introduced. Now 
three control tubes are prepared, one containing the above plus 
10 c.c. of decinormal sodium hydroxide, another containing 20 c.c. of 
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the peptone plus 1 0 c.c. of the deeinormal sodium hydroxide, and the 
third containing the 20 c.c. peptone alone. To each of the four test- 
tubes 1 to 2 c.c. of toluene is added (to prevent putrefaction) and 
are incubated for twenty-four hours at 37° C. Then 10 c.c. of 
40 per cent, formaldehyde which has been treated in the following 
way is added _ to each. The formaldehyde is neutralized with 
sodium hydroxide to 0.5 c.c. of phenolphthalein (0.5 per cent, in a 
50 per cent, alcohol solution). 

Now titrate each tube immediately and in gastric cancer one finds 
in the first tube an acidity equivalent to 20 c.c. and above of the 
alkali, in ulcus carcinomatosus 19.S c.c., in cancer of the liver 4 c.c., 
in gastric ulcer 12, and in achylia 14. 

The different biological tests to facilitate the diagnosis of carci- 
noma as well as the increase of pepsin in the urine, while scientifically 
interesting, have not aided in the diagnosis of carcinoma. A great 
aid in the differentia.! diagnosis is furnished by the roentgen ray, and 
in a very great majority of cases of carcinoma of the stomach it will 
supply a clue. 

Advanced stages of carcinoma of the stomach show such outspoken 
changes that a description is not here deemed essential. Only such 
cases of carcinoma of the stomach will be discussed the structural 
changes of which are not so marked, and where, unless a very careful 
roentgenological study is exercised, diagnosis would be impossible. 
In studying such cases, as in achylia gastrica the mode of filling, 
peristaltic action, appearance of stomach, and mode of emptying 
arc to be considered. The roentgen ray characteristics of achylia 
gastrica have been mentioned above. 

In carcinoma even in early stages there is a tendency to atony of 
the stomach so that the food drops down, distending the stomach 
like a bag. If there is even moderate involvement of the pylorus one 
sees it fill very slowly, being passively distended, as it were, by the 
food, unlike the normal pylorus which fills in a ball-like manner, 
showing visible peristalsis. Peristalsis is persistently absent in that 
part of the stomach infiltrated by carcinoma, so that the straight, 
rigid, and transversely stretched-out lesser curvature with absent 
peristalsis speaks, as well pointed out by Levy-Dorn and Ziegler, for 
early carcinoma of the lesser curvature. The rigid, elongated, tube- 
like pylorus indicates early cancer of the pylorus. 

The appearance of the stomach is practically as described above — 
bag-shaped with absence of peristalsis in the affected areas, and 
usually a dextra-position with a tendency to the bull-horn shape of 
the stomach, the pylorus forming persistantly the most depending 
portion. The emptying of the stomach due to the open pylorus is 
hastened, and at no time does one see the contractile action of the 
pylorus. Should the carcinoma of the pylorus have reached a sire to 
offer a partial obstruction to the passage of food we find no change in 
the mode of emptying in the first part of digestion, but a residue b 
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present six hours after the meal, although the rest of the contrast 
substance already fills the entire colon down to the rectum. 

A form of carcinoma of the stomach that gives the same clinical 
symptoms as achylia in the absence of palpatory finding occurs in 
complete scirrhous involvement of the stomach. In such cases the 
roentgen ray is of inestimable value. It represents an elongated 
transversely situated tube-like organ lying high in the abdominal 
cavity, which is seen to serve only as a passage-way for the food. 
A similar picture is also presented by linitis plastica. 

It must be stated, with emphasis, that there are cases in which a 
differential diagnosis between achylia gastrica and carcinoma is im- 
possible by means of the roentgen ray. These are the cases in which 
the posterior wall of the stomach alone is involved. 

In a certain number of cases, as pointed out by Th. Hausman , 29 
achylia gastrica with all the clinical symptoms results on the basis of 
syphilis. Here the Wassermann reaction and the Noguchi-Luebin 
reaction will aid a great deal. The importance of the Noguchi- 
Luebin reaction in syphilitic affections of the stomach is confirmed 
by F. Smithies 30 in a large number of eases. 

It still remains for us to differentiate achylia gastrica resulting on 
the basis of secondary or primary anemias. The achylias resulting 
from secondary anemia are determined by establishing the etiological 
factor (intestinal parasites, metallic poisoning, gout, diabetes, etc.). 
More important to differentiate is that form of achylia associated 
with primary pernicious anemia. In these cases a real anadeny 
exists. The blood picture is the most important diagnostic aid, 
inasmuch as it shows that we are dealing in the anemia with a hemo- 
lytic disease and not with one of digestive disorder. The leading 
points are: high color index; poly- and hyperchromatic condition of 
the red blood cells; leukopenia; diminution or absence of blood 
platelets; diminution of resistance of red blood cells. The work of 
Eppinger as well as that of J. P. Schneider 31 demonstrating urobilin- 
ogen and urobilin. In the chocolate-colored duodenal contents will 
also serve to demonstrate that the achylia gastrica is secondary to 
the anemia. 

In the diagnosis of achylia we must not overlook the differential 
diagnosis between it and heterochylia (Hemmeter 32 ). By hetero- 
chylia we understand a condition in which the gastric secretions show 
a great tendency to changes in value of acidity. One examination 
may show a complete achylia and another examination, after a 
shorter or longer interval, may show even a hyperacidity. 

If we meet with a heterochylia during the state of achylia and 


29 Ergebn. f. inner. Med. im. Kinderheiikund., 3911, vi, 279. Th. Brougsch and 
Schneider, Berl. klin. Wchnschr., 1915, p. 601. 

30 Arch. Int. Med., January, 1910. 

31 -lour. Am. Med. Assn., August 14, 1915. 

35 Diseases of the Stomach, 1902. 
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examine tlie stomach contents of the same patient a few weeks later 
and find a normal or even a higher acidity we may he misled to at- 
tribute the change to the therapeutic effect. The mode of clearing 
up the differential diagnosis is subject to time, lleterochylin, as 
pointed out by Hemmeter, shows changes in the acidity values, and 
the patient has corresponding complains. 

Comylications. The most important complication is a resulting 
organic disturbance of the intestines. The primary diarrhea because 
of the existing hypermotility in the small and large intestine may 
eventually lead to fermentative diarrhea and later to catarrh of the 
small and large intestine. 

A rare complication is brought about by the absorption in the 
blood of toxic proteins, the result of the loss of vicarious digestion 
on the part of the small intestines. Anaphylactic phenomena and 
gastro-intestinal disturbances grouped by Vaughn as protiosis 
occur. 

Some authors claim that carcinoma may arise on the basis of an 
achylia. Pernicious anemia, claimed by Grawitz and others to be 
the result of achylia, does not seem plausible. As already stated 
above it is ratlier to be assumed that the achylia is the result of 
pernicious anemia. 

Prognosis. In the functional achylia gastrica prognosis as to life 
is favorable; the majority of patients even enjoy fairly good health 
throughout the greater part of their lives. Prognosis as to recovery 
to normal is unfavorable. Very few cases are reported in which 
gastric secretions have returned. Achylia gastrica on the basis of 
lues has a more favorable prognosis as to the return of secretions 
according to Brugsch and Schneider. According to Lockwood, cases 
of achylia associated with gall-stones and appendicitis are improved 
on the removal of the cause. 

Treatment. Treatment must be strictly individualized, and for 
the sake of clearness, cases should be separated from the therapeutic 
stand-point into the following groups: 

]. When the symptoms point to a general neurosis with corre- 
sponding gastric symptoms. The discovery of achylia in such 
patients must not lead us to believe that the cause of nervousness 
has been discovered and that the proper therapeutic measures against 
achylia will have a favorable influence on the nervous system. In 
the great majority of cases the reverse holds true. The achylia is the 
expression of a general neurosis and the treatment must therefore be 
directed against the nervous system with moderate and appropriate 
attention to the stomach. .Such patients should lead a most regular 
life, both physically and mentally; they should avoid toxic agents 
like tobacco and excessive alcohol. Therapeutic measures should be 
employed, depending upon the general condition of the patient. 
Hobust people should be advised to take once or twice a week some 
form of sweat bath (box bath or Turkish or electric bath), ul-o a 
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morning shower. Weak people should take half-baths of 98° to 
100° F. temperature with friction of the chest while in the bath and 
a cold towel on the head, the procedure to last from ten to fifteen 
minutes, after which water of lower temperature, 90°, is to be poured 
over the spine. With some patients the cool pack for from a half to 
an hour is more effective. When the patient can afford frequent and 
short vacations, either seashore or mountains are very beneficial. 
For the gastric symptoms a spa containing the sodium chloride waters 
(Saratoga, Hot Springs, Kissingcn, Homburg, Dresden, Tarasp) for 
one month is very beneficial. In choosing such a spa it is essential 
to call the attention of the local medical adviser to the existing neuro- 
sis so that not the drinking of the waters shall play the main role, nor 
even the diet, but the general measures to tone up the nervous 
system shall be of prime importance. 

The dietetic regime should not be so strict as to make the patient 
everlastingly dependent. In a general way we direct him to reduce 
the daily quantity of meat. He must b e told to chew hi food well. 
In this affection thorough chewing almost to the extent of Fletcheriz- 
ing is of the utmost importance, for as the pylorus is open and as the 
food passes through the stomach quickly, poorly chewed food serves 
as an irritant to the small intestine. It is evident that proper atten- 
tion should be paid to the teeth. Spices in moderation are beneficial 
(pepper, also cinnamon, salt, caviar, vanilla, orange peel, etc.). Of 
the liquors a light sour wine with the meals is useful. Lemonade, 
Billiner waters, Saratoga sparkling water, and sour drinks are 
preferable to plain water. 

To the second group belong cases in which the gastric symptoms 
predominate (continuous burning right after meals, pressure, and 
even pain). The symptoms may be so distressing and persistent, 
and, due to the fear of eating, even cause some loss of weight, that an 
understanding of the exact nature of the disease is most trying. 
Lockwood even goes so far as to state that these pains are of extra- 
gastric origin (cholelithiasis, appendicitis) and that the removal of 
the cause would cure the achylia. This does not correspond to our 
experience. We are rather inclined to think that the persistent and 
severe symptoms are likewise exaggerated because of the underlying 
neurosis. That removal of the extragastric disease improves the 
symptoms of achylia does not prove that this was the cause of the 
disease, because we know that neuropathic individuals often get well 
after an exploratory laparotomy, although nothing was found at the 
operation. All this is stated with the object of showing that while 
in this group of cases our dietitic and medicinal regime must be more 
carefully outlined, we must not lose sight of the psychical part of the 
treatment. 

The diet must be guided according to the following principles: 
The food is prepared sufficiently so as not to be a burden to the 
intestines mechanically, and must also be of a nature to depend least 
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on stomach digestion and at the same time not to irritate the small 
intestine. It is best to divide the dietetic treatment into two parts — 
that of sparing the digestive organs and of exercising those organs. 
1 he sparing diet must be individualized as to the kind of food and the 
length of time such is to be carried out, depending on the severity of 
the symptoms. When these are very distressing it is necessary to 
keep the patient on warm milk, cream, and yolks of eggs for the first 
four or five days, then gradually progress to thin cereals prepared in 
milk, toast, and butter up to the end of the first week, during all of 
which time the patient should remain in bed. When the symptoms 
have considerably diminished we can add bouillon with egg, beef 
soup, and of the vegetables first mashed potatoes with butter, be- 
cause they are best borne, then spinach, asparagus tops, string beans, 
etc., all passed through a puree sieve. 

During the second week two or three eggs may be given daily, and 
the cereals in the form of light puddings or custard. If the patient is 
fairly comfortable in the second week, noodles and macaroni may be 
added to the diet. With meat we should begin gradually, and then 
only with finely scraped or chopped meat well done. Spices and 
alcoholic beverages should not be allowed while the acute symptoms 
last. When the symptoms are not of such a severe nature we can at 
once proceed with a diet corresponding to that described for the third 
week in the severe cases. 

The exercise diet should not begin until the acute symptoms 
disappear, and even then not abruptly, so as to avoid a recurrence of 
symptoms, thereby undermining the self-dependence of the patient. 

The following list is a fair and sufficient example of what nil achylic 
patient should partake of and be fairly free from disturbance, and 
at the same time allow him enough variety. The dietetic mode of 
life for a great length of time of an achylic patient who is subject to 
gastric symptoms should be the following: In the morning, on an 
empty stomach, about three-quarters of an hour before breakfast 
250 e.c. of hot water to which a half teaspoonful of Nachlorat is 
added. Breakfast: orange juice or grape fruit, then eggs in any 
form, with the exception of hard-boiled eggs, cocoa or light coffee or 
tea, Graham bread or rolls with butter. Two or three times a week 
we replace the eggs by cereals, mashed potatoes, noodles, macaroni, 
or cream cheese. Dinner: grape fruit or caviar or anchovies, sar- 
dines, sardelles as appetizers, then some bouillon or beef soup or 
well-prepared vegetable soup mildly spiced. Of the meats cither 
fish, chicken, lamb, veal, or cooked ham, calf’s brain, fresh sweet- 
bread or even steak can lie given, but thorough chewing is essential 
besides the proper preparation in the kitchen (well done and finely 
chopped and mildly spiced with onions, salt, and pepper). Of t'w 
vegetables, those named above and a cereal or noodle pudding or 
omelette, or prune souffle and conked fruits. At •) R-M. one cup of 
buttermilk with zwieback or toast and butter. Supper: like break- 
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fast, with the addition of some cooked fruits, and buttermilk should 
replace the coffee. 

Severe cases should rest in bed the first week and hot poultices 
should be applied to the abdomen. If these do not relieve the pain 
small doses of dionin (gr. 0.01) or pantopon (0.1), two or three times 
daily, may be given, and in order to secure a restful night, veronal 
(0.5) in suppositories or adalin (0.5) by mouth may have to be 
resorted to for a few nights. The bowels should be kept open by a 
daily salt enema or by an occasional dose of calomel (0.2) in one dose. 
Should marked nervous symptoms exist during that time a cool 
sponge bath or cool packs or, as a last resort, bromides in the form of 
atrontium or sodium bromides (0.6) twice a day may be given. 

For bad taste in the mouth one should, besides the antiseptic 
mouth washes, have the patient use some pleasantly flavored chew- 
ing-gum or, as Schule advises, have him chew peppermint leaves, 
orange peel, or rhubarb root. 

A bad taste in the mouth and distention are frequently remedied 
by a teaspoonful of rhubarb and soda, to be taken three times daily. 
If meteorism is a disturbing symptom an infusion of peppermint tea 
(1 to 250 c.c.), taken hot on retiring, is beneficial. 

As improvement progresses a more liberal diet is partaken of, the 
amount of rest depending on the physical condition of the patient 
chiefly and to some extent also on circumstances. When the patient 
can afford to do so it is best that he return to routine work very 
gradually; but if he is to follow up his occupation he must be advised 
to reture at an early hour and rest after his chief meal for at least half 
an hour. Hydrotherapeutics in the form of mild douches or warm 
baths, in the summer season sea baths, are very beneficial. 
Medicinally the most important part is the HC1 and pepsin: 

Acid, hydrochlor. dilute., 

Pcpsini puri fia 5 10 

Aquaj 50 100 

S. — Otic teaspoonful in a glass of water, to be taken before and during the meal. 

It may also be given in the form of acidol-pepsin tablets (No. 1 or 
2, weaker or stronger), one dissolved in a tumbler of water thrice 
daily with meals. We are fully aware of the fact that HC1 and pep- 
sin do not exercise their beneficial effect by replacing the missing 
secretions, because they cannot be given in quantities large enough to 
bring about such an action without having a local and generally 
poisonous influence, and the secretions cannot be made to return in 
true achylia. The fact, however, that we clinically see improvement 
by IIC1 and pepsin must depend on the improved motility brought 
about by the above-named drugs. Because of the acid introduced 
into the stomach the pylorus remains closed for a longer time, the 
closure and opening of the pylorus depending on the Ilirsch-Nehring- 
Pawlow-Cannon reflex occurs more regularly. Acid even in small 
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quantities excites peristaltic action, thereby mechanically influencing 
digestion. 

When patients complain of loss of appetite it is still customary for 
some empirically to prescribe the so-called stomachics anti amara 
(tet. mucis nam; extr. fluid, condurang.; mixtur. cuichon. comp.). 
As to the usefulness of these amara extreme views exist. From the 
stand-point of the physiological experiments of Carlson 31 and others 
the stomachics are not only beneficial but they are injurious, inas- 
much as they diminish secretions. Many clinicians of great experi- 
ence (Ewald, Boas), however, still claim favorable results. The ideal 
stand-point in exciting the appetite is taken by Wm. Sternhurg, who 
states that the proper preparation and variety of food are the best 
means to that end. 

In the gastric type of achylia gastrica, unlike the pure neuropathic 
type, saline mineral waters either at the spas or at home should lie 
employed once a year for four weeks in the quantity of 250 c.c. taken 
hot in the mornings one hour before breakfast and one or two hours 
before supper. These waters do not exercise any curative influence 
on the achylia gastrica, but they bring about considerable improve- 
ment. That the waters taken at the spas have a better effect than 
when taken at home is due to the proper diet, pleasant surroundings, 
regular mode of life, and well-earried-out physicotherapeutics by 
trained men. It should be borne in mind that these patients have 
a tendency to be hypochondriac and proper psychical influence is 
most important. _ _ , 

When there is a marked tendency to constipation a course n 
olive-oil enemata lasting from two weeks to a month should >e 
employed, and repeated in the course of intervals ns the case mn\ 

necessitate. _ _ . . 

To the third group of cases belong those in which diarrhea is t >e 
main symptom. In a number of cases the discovery that the 
diarrhea is due to achylia gastrica gives us an encouraging mu 
that the diarrhea will be favorably influenced by the proper treat- 
ment. The treatment, however, must be individualized. Patients 
who have not the symptoms and signs of enteritis are benefit e< 
readily by the removal of the milk, by interdicting meat for a t" 
days, and then gradually returning to well-done and finely choppe^ 
meat, not exceeding 200 to 250 grams a day. Haw fruits and coarse 
vegetables (beans, cabbage, lentils, etc.) must be forbidden. _ 1C 
diet consists of eggs, water cocoa, fine cereals (rice and barlc\ m 
particular), with butter, toasted white bread, macaroni, fish, mat 
cream cheese, and three-day old kumyss. Of the drinks red wines 
arc beneficial. Medicinally, IIC1 and pepsin in the formula given 
above with and after meals and calcium citrate or ealemm phosphate 
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(Boas) in tcaspoonful doses in a tumbler of water before meals are 
beneficial. 

In more obstinate eases of diarrhea, and especially when the symp- 
toms point toward enterocolitis, the diet should be restricted to 
strained barley soups, water cocoa, tea, rice, or sago soups cooked in 
water to which cinnamon is added for the taste, and almond milk. 
Almond milk is prepared as follows: Forty sweet almonds and two 
bitter almonds are placed in boiling water for a few minutes; then 
the almonds are peeled and ground. Add half a pint warm water, 
stirring constantly, and pass through a cloth. It should be allowed 
to stand on ice for two hours before drinking, and should be freshly 
prepared every day. One hundred grams of red wine are allowed in 
the course of the day. Such a diet is to be continued for three or 
four days, during which time the patient should stay in bed with hot 
poultices or a Prissnitz compress applied to the abdomen. Medicin- 
ally we start with 20 grams of castor oil, followed by tannigen 0.2 to 
0.3 or tannalbin 0.5 two or three times daily. If there is still intes- 
tinal irritation saline enemata (2 teaspoonfuls to a quart of water) 
or an infusion of chamomile tea (1 to 2 teaspoonfuls to the quart) will 
prove beneficial. The return to a more substantial diet should be 
gradual. For at least one month the following diet list will prove 
efficacious: 

Breakfast: One or two soft-boiled eggs, 4 slices toast or zwieback 
with butter, 250 grams water cocoa to which one or two yolks of eggs 
are added. 

At 10 a.m.: One cup bouillon 

At noon: Barley or rice soup; spring chicken or lean fish. Vege- 
tables: 2 tablespoonfuls finely mashed potatoes or spinach or carrots 
in puree form. Should even these vegetables prove irritating the 
quantity should be diminished or removed. On the other hand if 
the patient stands it well we increase the quantity of vegetables. 
Farina pudding and 60 grams red wine. 

At 4 p.m. : 250 grams almond milk or water cocoa with zwieback. 

At 7 p.m.: One or two eggs; cereals with butter or barley soup. 
Oatmeal and barley should be strained. Toast and butter. Water 
cocoa with yolk of one egg. HC1 and pepsin in the formula given 
above are beneficial, while str ingents will probably not be necessary. 
Should, however, the enteric symptoms persist it is evident that we 
are confronted with an infectious enterocolitis either brought about, 
as claimed by Ad. Schmidt, by increase in the existing colon bacilli, 
or by the colon bacilli changing into virulent organisms, or the exist- 
ing pathogenic organisms because of the favorable soil and the lowered 
resistance of the patient gain the upper hand. In this state mild 
astringents and intestinal antiseptics are necessary. The efficacy of 
astringents like bismuth subnitrate (0.5 to 1), or dermatol (0.5), 
tannigen (0.3), tannalbin (0.5), three times daily, is well established. 
The usefulness of intestinal antiseptics was rightfully disputed by 
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pharmacological experimentation and clinical results. It was shown 
that small doses have absolutely no eflect while doses large enough 
to be effective are poisonous, and hence the large group like salol, 
resorcin, ichthyol, menthol, etc., have been discarded. Recent ex- 
periences in the present war with the infectious enterocolitis cases 
have brought forward the mode of administering large doses of 
intestinal antiseptics, bringing about a curative effect without 
injurious results. It was found that when drugs like kaolin (bolus 
alba, or fuller’s earth) 34 or animal charcoal are given half an hour 
before the meal and the intestinal antiseptic half an hour after the 
meal not only is an absorptive effect on the bacteria and toxins 
achieved but the slow and minute absorption of the antiseptic into 
the blood is prevented by the charcoal or kaolin. In other words the 
antiseptic has its local effect and the rest is eliminated through the 
bowels with tire absorbent substances. 

The antiseptic chosen was thymol in doses as large as 0. 5 to 1 three 
times daily half an hour after meals. Of course, other antiseptics, 
especially 0-naphthol or resorcin, may be employed in the same 
manner. Caution as to the use of large doses of thymol is important. 
It should be begun with 0.3 to 0.5, and only when such doses are not 
effective may it be increased. Absolute constipation should be pre- 
vented by an occasional dose of castor oil, and the antiseptic should 
be discontinued as soon as the patient improves, because the pro- 
longed use of thymol has a deleterious effect on the intestinal fer- 
ments. For cases in which the symptoms point toward a pancreatic 
disfunction (achylia pancreatica) we should, with Wahlgemut. 
restrict carbohydrates for a time; otherwise the diet list is the 
same as the one outlined above for achylic diarrhea. Medicinally, 
panereon 0.5 three times daily after meals should be employed. 

Rehfuss 33 has obtained results with parathyroid, one-tenth of a 
grain t. i. d., given for threc-dav intervals. 


INDICATIONS FOR BLOOD TRANSFUSION. 

15y George Morris Dorrance, M.D., 

rmLlPKM'HlA, 

To simplify the discussion and condense the indications, 1 shall 
divide the conditions in which transfusion is necessary into daws 
and take up each class separately. 

First class: Acute traumatic hemorrhage, both internal and ex- 
ternal. This, of course, includes secondary hemorrhage. 

31 Jour. Ant. Mr*l. A—n., J.vustry s . fin. 
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Second class: Hemorrhagic obstetrical complications. 

Third class : Shock. 

Fourth class: Hemorrhage from the viscera. 

Fifth class: Anemia in non-malignant conditions. 

Sixth class: Anemia in malignant conditions. 

Seventh class: Anemia in tuberculosis. 

Eighth class : Anemia in infectious diseases. 

Ninth class: Blood dyscrasia. 

Tenth class: Hemorrhage of the newborn. 

Eleventh class: Poisoning. 

Twelfth class: Delayed coagulation time. 

1. Acute traumatic hemorrhage, both internal and external. 
This, of course, includes secondary hemorrhage. In just what 
degree of anemia in traumatic hemorrhage is transfusion necessary ? 
This will have to be determined somewhat by the associated clinical 
symptoms, such as shock, etc. It may be said that with a blood 
count of 1,000,000 red blood cells and hemoglobin of 20 per cent, 
or below there is an absolute indication for transfusion, but when 
the count is 1,500,000 red blood cells and the hemoglobin above 25 
per cent, it may or may not be employed, depending upon the asso- 
ciated symptoms. The above holds good for secondary as well as 
primary hemorrhage. It is, of course, assumed that the bleeding- 
point is controlled or can be controlled, as in hemorrhage from rup- 
tured liver or spleen. 

2. Hemorrhagic obstetrical complications. Postpartum hemor- 
rhage, whether it is due to delayed coagulation time or not, has 
been one of the main indications since the earliest times of trans- 
fusion. In just what degree of hemorrhage it is necessary is ques- 
tionable, and just the amount of blood required is difficult to deter- 
mine. In the first place the rule as given above, of 1,00,000 or below, 
is an absolute indication, and 1,500,000 as a questionable indication 
holds good here. Hemorrhage in placenta previa or premature 
detachment may or may not require transfusion, depending upon 
the rapidity of the obstetrician, meaning of course, the loss of blood 
and associated shock. Transfusion is absolutely indicated if the 
count is below 1,000,000 or when there is associated shock, pallor, 
air hunger, etc. It often makes it possible to operate upon cases in 
which otherwise they would have died from cerebral anemia. It 
is absolutely indicated in cases of tins type with greatly increased 
coagulation time. 

3. Shock. In surgical shock per se without hemorrhage it is 
not as valuable as salt solution and adrenalin, but in shock asso- 
ciated with severe hemorrhage it is of decided value. Just what 
degree of shock in hemorrhage indicates transfusion must be deter- 
mined in each case. 

4. Hemorrhage from the viscera. In anemia from gastric hemor- 
rhage, if hemorrhage producing the anemia was due to ruptured 

VOL. 154, NO. 2. — AUGUST, 1917. 8 
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varicose veins a complication of cirrhosis of the liver — transfusion 
is contra-indicated, as it will only increase the hemorrhage by raising 
the blood-pressure; but if the anemia is a complication of an ulcer 
or postoperative bleeding from gastro-enterostomy, transfusion 
should be performed and immediately followed by abdominal section 
to control the bleeding-point. Of course, it has been assumed that 
the hemorrhage has been of sufficient severity as to cause a grave 
anemia. If the hemorrhage is from the intestines, as in typhoid 
fever or tuberculous ulcer, it may or may not be of decided value; 
but here the transfusion should be in small amounts, and frequently 
repeated so as not to increase the blood-pressure and thereby start 
the bleeding. 

5. Anemia in non-malignant conditions. In non-malignant con- 
ditions or tumors in which on account of frequent small hemor- 
rhages the patient is considered a bad operative risk he may be made 
a good operative risk by transfusion. This will, of course, allow 
of wide interpretation. Examples of conditions such ns fibroid 
tumors, papilloma of the bladder, hemorrhoids, etc. In renal 
hemorrhage, whether of essential or other type providing the 
anemia is sufficiently severe, it is indicated as a preparatory 
treatment preliminary to operation. 

G. Anemia in malignant conditions. In this condition at one 
time it seemed from experimental studies that there was going to be 
a large and brilliant field. This, however, under the clinical test 
has proved to be erroneous. It lias practically no effect upon the 
course of the malignancy, and is only indicated as a means of over- 
coming the anemia as a preparatory stage for other treatments. 

7. Anemia irt tuberculosis. Here as in malignancy it has been 
frequently used to control the tuberculosis instead of being used, as 
it should be, as a means to overcome the anemia. In pulmonary 
hemorrhage it is usually not indicated, but in very severe types of 
anemia from this case transfusion may be used in small repented 
transfusion, being careful not to increase the blood-pressure and start 
up the bleeding. As a preliminary procedure to operation upon any 
tuberculous subject who lias been a severe anemic it is, of course, 
indicated. In miliary tuberculosis it has no effect upon the disease. 

<S. Infectious diseases. In infectious diseases, such as typhoid 
fever, scarlet fever, etc., it is of no value. Jn cholera it lias hern 
said to he of decided value on account of the rapid loss of fluid and 
the subsequent anemia. I have had no personal experience with 
it. In acute sepsis no permanent results have been noted by careful 
observers. In pellagra various results have been recorded, some 
claiming wonderful results, others condemning it. As I have hu< 
no personal experience, I must depend upon the published remits. 

It could at least be said that there are no deleterious remits, and 
there has been some temporary improvement. In infectious <a" 
eases then it can be said that there is no specific effect tq>*m the 
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infection by the transfusion, but if any anemia is present it is tem- 
porarily improved. 

9. Blood dyscrasise. In hemophilia it will have the effect of cor- 
recting the anemia, and if given in sufficient amounts will usually 
cause the qoagulation time to approximate the normal. The effect 
upon the coagulation time, however, is usually only of value for a 
short time, and only in exceptional cases does it have a permanent 
effect in overcoming the delayed coagulation time. In pernicious 
anemia the results have been very discouraging, and at times very 
satisfactory. As this disease tends to have remissions, it may be 
that if transfusions were performed on the upward curve the results 
would have been more permanent and satisfactory. The least that 
can be said is that a limited number have been cured, many have 
been benefited, and there ought not to have been any injured. The 
transfusion should be repeated several times at approximately 
weekly intervals. It is of decided advantage in preparing these 
patients for removal of the spleen. In leukemia several cures have 
been reported by repeated transfusions, as has also several unfor- 
tunate calamities. I have no personal experience, so must depend 
upon the reports of others. It is one of the blood dyscrasise in 
which I do not think transfusion is indicated. In splenic anemia 
and Banti’s disease it is only of value as a method for correcting 
the anemia or as a preparatory measure for splenectomy. 

10. Hemorrhage of the newborn, melena, etc. In most of these 
cases, serum or defibrinated blood is all that is necessary, but in 
very severe anemia it is indicated, as it is the only treatment that 
will benefit these cases; but the pathology of these cases must be 
remembered, that is, frequently there are large hemorrhages into 
the lungs, liver, etc., before there are any external signs of bleeding. 
The pathology, of course, accounts for why a certain percentage of 
these cases die after transfusion. In any case, care should be exer- 
cised in giving more than a moderate amount, and this under low 
pressure to prevent dilatation of the right heart. 

11. Poisoning. In gas-poisoning, illuminating and otherwise, it 
is of limited value and should only be used after very severe vena 
section, as it is the toxemia and not the anemia that is the point 
to be corrected. In poisoning from coal-tar derivatives with the 
chocolate-colored blood it will be found that a severe vena section 
with salt solution will usually give results equal to transfusion. In 
the metallic poisoning I have not seen any results. In acute 
bichloride-poisoning, however, I have been tempted to perform large 
vena sections and transfuse large amounts, but have not seen a 
suitable ease. 

12. Delayed coagulation time. In delayed • coagulation time 
from whatever cause it is frequently on account of the severe anemia 
desirable to overcome the deficient coagulation time rapidly, or it 
may be that one or more of the constituents of the blood, such as 
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)rm °gon are absent and blood serums or blood placquclets, will 
n °t & iV< ? “* e desired results. In this condition it has the double 
effect of correcting the anemia and shortening the coagulation time. 

The indications for transfusions may then be practically summed 
up in the following manner: It may be used in any condition to 
correct a very severe anemia or it may be the only method of rapidly 
controlling a lengthened coagulation time. 


DIABETES INSIPIDUS. 

Br Joseph H. Barack, M.D., 

PITTSBURGH, PA. 

Our knowledge of diabetes insipidus at the present time is well 
examplified by the fact that of those who have given careful 
consideration to this pathological manifestation, some call it a 
“disease" while other authorities prefer to designate diabetes 
insipidus as a “disease syndrome.” Diabetes insipidus is of com- 
paratively rare occurrence, being about 14 in 100,000 patients. One 
therefore approaches each new case with interest, and with the hope 
of finding a clue to its etiology and proper treatment. 

In a very interesting study, Fitz 1 calls attention to the fact that 
diabetes insipidus was recognized in 16S2 by Thomas Willis, and 
well described by Johann Peter Frank in 1794, and it is remarkable 
that so little information has been gathered since that time. This, 
however, may be due to the fact that diabetes insipidus docs not 
have a definite anatomical basis, or if it docs, it certainly has 
escaped detection. In more recent times the problem of diabetes 
insipidus is being approached by the avenue of functional pathology, 
and results seem more promising. 

Diabetes insipidus may be defined as a disease state characterized 
y an excessive polydipsia and polyuria. 

According to various observers it has been known to occur when 
there was an hereditary tendency to the disease; it has been known 
to occur after fevers, after physical injury to the brain and cord, 
after psychic trauma, after luetic disease of the nervous sy.'tctn 
(particularly basilar meningitis), after tumor of the brain, and 
after tumor or irritation or injury to the hypophysis, such injury 
being accidental or following surgical interference, and abo after 
injury to the temporal region of the brain, and particulriy after 
injury in the region of the floor of the fourth ventricle. Diab'-ie- 
insipidus has I teen known to occur in ca-os of carcinoma of the hver 
and of the adrenals (by metastasis''), and in disease of the pancre.c*. 


i Arrli. Int. Mol , 191 1. ov. 7i>*S. 
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It will be of interest to cite the tendency of modern opinion held 
by those who have studied this condition. Allen 2 says: “In general 
there seems to be ground for believing that diabetes insipidus belongs 
among the disorders of internal secretion. The facts are not yet 
sufficient to warrant a conclusion or hypothesis.” 

Falta 3 states: “We must leave the genesis of the disease open.” 
Fitz holds: “On the whole it appears that diabetes insipidus is 
usually of the symptomatic type, though it may be of the idiopathic. 
The exact cause of the polydipsia and polyuria is undetermined. 
Certain observers believe that the coneentrative powers of the 
kidneys are at fault, others that the polyuria results from an 
abnormal thirst.” Barker 4 likewise holds the view that there are 
two forms of this disease: the idiopathic diabetes insipidus, due to 
a functional disturbance of the kidney, which makes them incapable 
of secreting a concentrated urine, and the symptomatic diabetes 
insipidus, in which there is no functional insufficiency of the kidneys. 
The polyuria is secondaiy to a primary polydipsia, this latter type 
being of neurogenic origin or due to some disturbance of internal 
secretion. 

The case reported by Fitz showed that the kidneys were capable 
of performing a normal amount of work, but there was a particular 
sensitiveness to salt. The ingestion of 25 grams of sodium chloride 
brought on a marked diuresis, “vascular hyposthenuria.” 

The case to be reported here will be presented from the stand- 
point of functional capacity of the kidney, whether the kidneys 
were hypersensitive to urea, chlorides, and glucose, and to record 
those other observations which time and circumstance permitted. 
Excepting for one day in the hospital the patient was an ambulatory 
case, and it required much tact to procure the observations which I 
was permitted to make, as he had already seen many physicians, 
and did not care to lend himself to extended observations. 

Case History. — W. C. B., male, aged forty-eight years; family 
history is good; previous health good. No history of venereal 
disease, accident, or trauma. In August, 1912, had an attack which 
his physicians designated congestion of kidneys; recovery was good. 
Eighteen months ago, independent of everything else, he developed 
polydipsia and polyuria, but no polyphagia. Fourteen months ago 
had an attack of “grip,” followed by exsiccation and exfoliation 
of skin and mucous membranes. Since the onset of polyuria lie 
has been passing from 6 to 11 quarts of urine daily. Five years 
ago he weighed 175 pounds, six months ago 190 pounds, and now 
weighs 195 pounds; so that, irrespective of the polyuria, his body 
weight has increased and his nutrition is apparently unaffected. 

He follows his occupation, cattle rancher, which entails much 

s Glycosuria and Diabetes, Harvard Univ. Press, 1913, p. 523. 

3 The Ductless Glandular Diseases, Biakiston, 1915, p. 323. 

* Monographic Medicine, iv, S15. 
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physical exertion, and frequently hardships. His diet is that of 
man\ American workmen, high in protein. He eats eggs, fruit, 
and coffee for breakfast; meat, vegetables, dessert, and coffee for 
luncheon; soup, meat, vegetables, coffee, and dessert for dinner. 
His physical comfort varies with his ability to get water. 

In the foothills of the Rocky Mountains, for a distance of forty 
miles from the Main Divide, he nearly always manages to get a 
supply of good water while crossing streams, at least once in three 
hours. But when he gets in the low country, where the soil and the 
water are both rich in alkali, he suffers much inconvenience. The 
alkali water and the sulphur waters are undesirable for drinking, 
and with him, as with the other men, it frequently causes an irri- 
tability of the bladder. 

Physical Examination. Height, 5 feet 6 inches; weight, 195 
pounds; general type, robust. Skeleton and features normal. 
Head and neck negative. Vision normal. Radiograph shows a 
normal sella turcica. Chest: lungs negative, heart negative. 
Blood-pressure: maximum, 156; minimum, 97; pulse, S4. Ab- 
domen negative. Extremities negative. Reflexes normal. Glands 
negative. Gastro-intestinal history negative. Nervous system 
negative. Circulatory history negative. Blood count normal. 
Wassermann negative. Urine shows trace of albumin; no casts. 

Water Excretion. The patient did not lend himself to the water 
test, as his thirst seemed unsalable. lie would not or could not 
control the thirst sufficiently to permit a starting-point for the 
test, aside 'from the difficulty he would have had in taking an 
amount of water greater than he was already drinking. 

His average excretion was 500 c.c. to GOO c.c. per hour. 

Polydipsia. This was the patient’s chief complaint, his inordinate 
desire for water, and it was, as he said, not because of his need for 
the water, which when it reached his stomach made him feel op- 
pressed and uncomfortable, but that he craved the water to allay 
the horrible “leathery” taste in the roof of his mouth, pharynx, and 
back of his tongue. Abstinence from drinking made him feel that 
his parched tongue would stick to the roof of his mouth and the 
back of his throat.” Even copious rinsing of the mouth did not 
relieve him. This parageusia may indicate an alteration in function 
or structure of the glossopharyngeal nerve or central involvement 
at the medulla. Blocking of that nerve would have been an 
important experiment in this c-asc had it been possible. 

Hyposthenuria. For a period of one month, during which the 
patient kept careful account of his daily urinary output, the maxi- 
mum was 12,450 c.c. and (he minimum 11,000 c.c.. the average 
secretion being 11.070 c.c. per day. During a p-riod of three day-, 
on a eon-taut diet, the patient received sum’-dvely 20 gram- of 
urea, 10 gram- of salt, rind 100 grams of glucose. After tie 1 urea !'.<• 
excreted l.'i.ri'.W e.e.. after the sdt 10.110 c.c.. and after th»* glim,-** 
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12,930 c.c. ; so that in response to the increased presence of these 
substances in the blood we find there was greater demand for water 
and a larger urinary excretion. 

Conversely, when the patient was placed on a Mosenthal salt- 
free diet the total excretion within the following twenty-four hours 
decreased promptly from 12,930 c.c. to 10,500 c.c., a fall of 2430 c.c. 
.in twenty-four hours. How the kidneys responded to each one of the 
substances separately will be referred to later. 

Specific Gravity. This varied between 1000 and 1003; the latter 
concentration was attained on the day the urea was taken. 

Urea Excretion. In the twenty-four hours following the inges- 
tion of urea the specific gravity rose from 1001 to 1003, and the entire 
20 grams of urea were eliminated. This shows a definite ability on 
the part of the kidney to concentrate urine. The urinary output 
was 13,396 c.c., evidencing a greater than average desire for water 
and proportionate elimination. There was no hypersensitiveness to 
urea. 

Salt Excretion. After 10 grams of salt given on the day following 
the urea the total volume of urine was slightly diminished; the 
specific gravity was 1001. The salt was eliminated promptly as 
the urea was, 9.4 grams in the twenty-four hours. There was no 
hypersensitiveness to salt. 

Glucose. Four and a half hours after supper 100 grams of glucose 
were taken. This was followed by a diuresis of 2640 c.c., which 
kept him awake during the next four hours. A portion of this 
four-hour specimen of urine reacted positive to Benedict’s, Almen- 
Nylander’s bismuth test, and produced fermentation. Quantita- 
tively, the amount was too small for estimation. 

That glucose does not ordinarily produce a diuresis was shown 
by Taylor and Hulton, 5 who administered from 200 to 501 grams 
of glucose in twenty normals and rarely found a diuresis. 

Hydrogen Ion Concentration of the Urine. As tested on several 
occasions I found to methyl orange the reaction was alkaline, to 
methyl red it was alkaline, to phenolphthalein acid and to Ivahl- 
baum’s neutral litmus it was slightly acid. 

The hydrogen ion concentration of the urine may therefore be 
recorded as being 10 to 9, or about normal. 

Salt-free Did. Placing the patient on a Mosenthal salt-free 
diet resulted in a prompt decrease of 2400 c.c. urine during the 
following day. The salt elimination was moderately diminished 
and urea was decreased by exactly half of the previous day. 

EhcnolsulphonepMhalein Output. Dye appeared in ten minutes. At 
the end of the first horn’ there was 600 c.c. of urine, specific gravity 
1004, and dye elimination 16 per cent. Total phenolsulphone- 
phthalein elimination, 69 per cent. 


* Taylor and Hulton, Jour. Biol. Cliem., 1010, x.vv, 173. 



224 


KARACHI DIABETES INSIPIDUS 


Lumbar Puncture. Upon entering the spinal canal the fluid 
came tlirough the needle in a steady stream, which had not dim- 
inished when 25 c.e. was removed. I thought it inadvisable to 
remove more , and stopped. There was no increased pressure behind 
the flow, and I looked upon this as being one phase of the general 
flux of fluids in the body of this patient. This may prove to be an 
important observation that in some cases at least the greater liquid 
exchange is not limited to the kidney. 

On the day preceding lumbar puncture the urinary output was 
12,000 c.c.; on the following day, the patient having been kept in 
bed, it was 7950 c.c.; on the next day the patient was up and about, 
and it was again 12,000 c.c. Lumbar puncture had no more than a 
transitory if any influence upon the polyuria. No cells were to be 
found in the fluid. The globulin test was negative, sugar reaction 
slight, and the Wassermann in quantities of 0.2, 0.4, and 0.8 c.c. 
was negative. I now believe that we should have used much larger 
amounts of the spinal fluid as well as the blood for Wassermann 
tests on account of the high dilution of the body fluids. 

Salira. Upon examination of the mouth it was readily seen 
there was a copious salivary flow, as the saliva trickled down the 
inner cheek from the mouth of Stenson’s duct in a continuous 
stream. The salivary secretion from the sublingual gland was 
likewise profuse. To Kahlbaum’s neutral litmus the reaction was 
acid. We may account for the sialorrhea in several ways: (1) as 
until urinary flow and the spinal fluid, the liquid exchange or flow 
through organs which normally secrete a fluid is abnormally large; 
(2) that the sialorrhea is physiological and occurs in response to the 
parageusia through stimulation of the parotid gland; (3) that the 
sialorrhea is pathological and is the product of an abnormal stimu- 
lation or disease of the nerves governing the function of the gland, 
glossopharyngeal, or its centre in the medulla. The salivary glands 
are sensitive to stimulation, 5 grain of piloearpin markedly increased 
the already large flow of saliva. 

Drugs. Without going into details of the pharmacological action 
of these drugs J merely note the effect of the following drugs: 

Atropin, grain za t. i. d. for four days, caused no change in amount 
nor concentration of urine. 

Sodium nitrate, gr. iij, q. i. d., no effect. 

Potassium bromide, gr. 10 q. i. d., no effect. 

Piloearpin, gr. produces a marked diuresis lasting two hours, 
during which time there is eliminated 500 to 1000 c.c.. more urine 
than is normal for him. After two hours there is a drereaM*. a bo 
lasting two to three hours, after which time the normal rate of flow 


is resumed. 

Summary. A case of diabetes insipidus with kidneys capable o. 
eliminating a normal amount of solids in the twenty-four hours. 
In response to inge'tion of added amounts of salt and ure.s the 
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kidneys show ability to eliminate these substances promptly and to 
concentrate urine. In response to the ingestion of 100 grams of 
glucose the urine showed a trace of sugar and a diuresis followed. 
Phenosulphonephthalein elimination was normal. There were evi- 
dences in this case suggesting that the. abnormally large liquid 
exchange was not limited to the kidneys, but that the spinal fluid 
and saliva were likewise secreted in abnormally large amounts. 

It was demonstrated that although the kidneys and salivary 
glands were already performing an inordinate amount of work, as 
far as excretion of water is concerned they were not functioning to 
their maximum capacity. 

Pilocarpin produced a sialorrhea and diuresis after each dose on 
several days. Circumstances did not permit any attempt at deter- 
mining the part played by .the internal secretions in this case, nor 
was it possible to make any observations toward’ determining the 
part played by the glossopharyngeal nerve in the polydipsia. 


THE METASTASIS OF TUMORS: A STUDY OF 298 CASES OF 
MALIGNANT GROWTH EXHIBITED AMONG 5155 AUTOP- 
SIES AT BELLEVUE HOSPITAL. 

By Douglas Symmers, M.D., 

PROFESSOR OF PATHOLOGY IN THE UNIVERSITY AND BELLEVUE HOSPITAL MEDICAL 
COLLEGE; ASSISTANT DIRECTOR OF LABORATORIES, BELLEVUE 
AND ALLIED HOSPITALS. 

(From the Department of Pathology of Bellevue and Allied Hospitals, Director, 

Dr. Charles Norris.) 


There are reasons for believing that as a result of accident or 
other fortuitous circumstance, or even in the ordinary course of 
events, certain fixed cells may become liberated into the circula- 
tion, e. (/., placental cells may be freed and transported to the 
liver, and liver cells may be released and carried to the lungs. In 
either event proliferation of the transplanted cell is obstructed not 
only by equilibrium of function in the cell itself, but by the innate 
antagonism of the tissue in which it finds lodgment. There are 
equally acceptable reasons for .believing that the cells of certain 
tumors are more or less constantly discharged into the blood stream 
and destroyed. Seldom is this destructive property placed in 
abeyance, as is evidenced by the rarity of universally disseminated 
metastases in human tumors and by the low proportion of success- 
ful inoculations following injection into the blood stream of emul- 
sions of the transplantable tumors of lower animals. The lymph 
stream, on the contrary, seems to be devoid of inimical properties, 
and the tumor cell, particularly the epithelial variety, not only 
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obtains hospitable lodgment in the lymph spaces, but finds condi- 
tions favorable for its growth. 

The quality of anaplasia and the capacity to infiltrate and 
metastasize combine to form the most dependable of the several 
criteria by which the malignancy of a tumor is judged. There are 
instances, however, in which misplaced groups of cells are not only 
suspiciously arranged, but exhibit distinct anaplastic peculiarities 
together with a noticeable disposition to remain circumscribed and 
at rest. For example, there is a carcinomatoid formation occa- 
sionally to be seen in the lower end of the small intestine that 
possesses marked anaplastic features, and, from the general appear- 
ance of a given microscopic field the pathologist would be entirely 
justified in pronouncing the growth malignant, yet local expansion 
seems seldom to trespass beyond bounds, and metastasis is practi- 
cally unknown. A closely related variety of growth is not infre- 
quently encountered in the appendix and is likewise of little signifi- 
cance. 1 The same, in part, is true of the pigmented cutaneous 
mole, the histological structure of which bears a striking resemblance 
to’ that of a malignant tumor. The fact that the proliferative capac- 
ity of the skin mole is sometimes exalted into malignant growth 
does not vitiate the contention that anaplastic cells may remain 
indefinitely at rest, since the tendency of the cutaneous mole is in 
the direction of quiescence, and malignant transformation occurs 
relatively rarely, and only in circumstances of irritation or injury. 

On the other hand, certain cells possessing negligible histological 
indications of anaplasia are capable of diverting a considerable 
proportion of their energy to the process of growth, not only locally, 
but in situations removed from their place of nativity. Thus, 
chondromata may metastasize, and there is at least one case in the 
literature, sponsored by no less an authority than Orth, 5 of a 
metastasizing myofibroma of the uterus. 

Interesting and important as these growths may be, both from 
an academic and practical stand-point, they are of negligible 
significance when compared with that larger category of neoplasms 
whose cells arc frankly anaplastic and whose capacity to metastasize 
is exercised with such appalling freedom, namely, the carcinomata, 
sarcomata, and cognate growths. It is with this group that this 
paper deals, and I shall correlate the results of an analysis of 2TS 
malignant tumors encountered among over d(K)0 autopsies at Bellevue 
Hospital with special reference to their mctnstnses, the distribution 
of which often assumes great practical significance. 

Incidence. Among dido autopsies at Hellenic Hospital in the 
past ten years there wore 2PS malignant tumors. Thus, d.7S per 
cent, of all patients dying in Bellevue Hospital and mining to 
autopsy are subjects of malignancy. Of the 2! IS tumors, 2d», or 


: HoUf»u*n Aud Jour-: Jun** ‘J, . 
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89 per cent., were of the epithelial or mesothelial variety, and 34, 
or 11 per cent., were sarcomata or endotheliomata. Therefore 
the proportion of epithelial to connective-tissue tumors in the series, 
as a whole, is S to 1 . 

Of the 298 tumors, 220, or 74 per cent., had gone to the stage of 
metastasis; in 19 instances, or 7 per cent., there was direct invasion 
of neighboring tissues without attendant metastases in remote 
parts, and in 59 cases, or 19 per cent., the growths remained local- 
ized as follows: Epithelioma of the urinary bladder 7, of the tongue 
4, of the cheek and bronchus 1 each, of the esophagus 7 ; carcinoma 
of the stomach 10, of the sigmoid 6, of the cecum 5, of the uterus 3, 
of the rectum, pancreas, and liver 2 each, of the bile ducts and 
breast 1 each; sarcoma of the lung and osteosarcoma of the verte- 
brae 1 each, hypernephroma of the kidney 3, and of the adrenal 1. 

The primary growths were distributed thus*, epithelioma of 
the esophagus 23, of the urinary bladder 12, of the tongue 5, of the 
branchial clefts, bronchi, skin, and larynx 2 each, of the pharynx 
and penis 1 each; carcinoma of the stomach 84, of the gall-bladder 
16, of the prostate 12, of the bile duets 6, of the cecum 10, of the 
duodenum 3, of the pancreas 10, of the uterus 11, of a salivary 
gland and the jejunum 1 each, of unknown origin 2; hypernephroma 
of kidney 12, of adrenals 3 ; lymphosarcoma of the retroperitoneal 
nodes 4, of the anterior mediastinal nodes 3, of the posterior medias- 
tinal nodes 2, of the cervical nodes 2, of the gastro-intestinal 
lymphoid structures 2, of general distribution 1; sarcoma of the 
breast 1, of the retroperitoneal nodes 2, of the periosteum 2, of the 
humerus, cervical nodes, sole of foot, thigh, mesenteric nodes, lung, 
and kidney 1 each; osteosarcoma of right leg, left leg, vertebras 1 
each; multiple myelogenous sarcoma 2, melanoma 1. 

Of the 298 tumors the lymph nodes were metastasized 131 
times, or in 44 per cent.; the liver 102, or in 34 per cent.; the pleura 
and lungs 73, or in 25 per cent.’; the bones in 35, or 17 per cent.; 
the vertebrae, ribs, calvarium, sternum, femur, humerus, and pel- 
vis being involved in the order named; the adrenals were metas- 
tasized 23 times, or in 8 per cent.'; the kidney 17 times, or in 5.7 
per cent.; the spleen 16 times, or in 5.3 per cent.; there was neo- 
plasmic invasion of large veins in 13 cases, or in 4.7 per cent.; the 
pancreas was metastasized 13 times, or in 4.7 per cent.; the heart 
muscle 9 and the skeletal muscles 3 times, or in 4 per cent.; the ovary, 
mesentery, pericardium, and dura mater 7 times each, or in 2 per 
cent.; the small intestine, stomach, and scalp 3 times each, and the 
testicle and esophagus once each. 

The figures just quoted show that as far as metastasis is con- 
cerned the organs of the body are divisible into a group the mem- 
bers of which are frequently the seat of metastasis, but in which 
primary growths are rare; a group composed of organs which are 
commonly the seat of primary growths, but which are rarely 
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metastasized; and a group the members of which are neither the 
seat of frequent tumor growth nor of metastases. 

The Adrenals. The adrenals were the seat of metastases in 
23 instances, or in 8 per cent. The secondary growths were derived 
from cancer of the stomach 5 times, the breast 4 times, the gall- 
bladder and liver 2 each, the duodenum and splenic flexure 1 each, 
from hypernephroma of the kidney once, and from sarcomata 
6 times. Both adrenals were extensively metastasized 12 times 
(52 per cent.), and of this number the glands were completely 
destroyed in S, or in 35 per cent. In addition to destruction of the 
adrenal bodies by secondary growths, there were 3 cases of bilateral 
adrenal hypernepbromatosis attended by complete transformation 
of 'the glands into tumor tissue. Thus, both adrenals were com- 
pletely or almost completely destroyed in 15 cases, or in Go per 
cent, of the total number of neoplasmic lesions found in them, and 
in not one of the number was pigmentation of the skin or mucous 
membranes observed at autopsy, nor were these or other signs of 
Addison’s disease detected during life. 

The suprarenal capsule represents, developmentally, two sets of 
organs which, in higher forms, are fused, the cortex originating in 
the mesoderm and the medulla in the neuro-ectoderm. It is not 
astonishing, therefore, that pathologists have been able to differ- 
entiate in man two genetically and clinically separable varieties of 
neoplasm arising in the adrenal body, one of cortical and the other 
of medullary origin. The adrenal hypernephroma, which is com- 
posed of cells of cortical origin, is attended, in the young at all 
events, by excessive bodily growth and precocious development of 
the genitals and the secondary sexual characteristics. 3 These facts 
harmonize with the generally accepted view that the adrenal cor- 
tex is of companion origin with the testicle and ovary. On the 
other hand, there is a familiar group of tumors of the kidney the 
individual members of which are composed of cells morphologically 
resembling, if not in distinguishable from, the cells of the suprarenal 
cortex — the so-called renal hypernephromata. These tumors are 
composed of cells which, according to one view, are derived from 
nests of adrenal mesothelium aberrant in the renal cortex or other- 
wise misplaced, as in the liver, according to another view, they 
spring from adenomata of the convoluted tubules of the 
kidney. 4 

The suprarenal tumor of medullary origin is the neuroblastoma, 
and it arises from residual foci of embryonal nerve cells. Just n» 
the development of the adrenal cortex is in striking contrast to 
that of the medulla, so is the neuroblastoma noticeably dissimilar 
front the hypernephroma. Thus, it has been shown that the adrenal 
medulla is an integral part of the chromaffin system and develops 
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in connection with the sympathetic. At a certain stage in its evolu- 
tion there appear collections of so-called formative cells from which 
arises all that is cellular in the sympathetic system, including 
ganglion cells and the chromaffin constituents of the adrenal as 
well as of other localities. Termination of embryonal life does not 
necessarily denote completion of evolution in the adrenal medulla, 
but, on the contrary, the medulla is almost exclusively a product 
of postembryonal development, and up to, or even slightly beyond 
puberty, it contains collections of formative cells, or neuroblasts, 
constituting a source of potential tumor growth. Doubtless future 
investigation will show that aberrant formative nerve cells are of 
frequent occurrence elsewhere, that is to say, beyond the confines 
of the adrenal medulla, since isolated examples of neuroblastoma 
have been described in the cerebellum, at the root of the lung, in 
the soft tissues of the scapular region, and elsewhere. 5 

Thus far the neuroblastoma has been observed oftenest in 
children, in whom, it would appear, the growth is separable into 
two symptomatic groups, one attended by extensive metastases in 
the cranium and regional lymph nodes attended by secondary 
exoplithalmus and ecchymosis of the lids, the other by rapidly 
increasing distension of the abdomen due to neoplasmic. infiltration 
of the liver without ascites or jaundice. 

Hypernephroma. Hypernephroma of the adrenal, as already 
indicated, occurring before the onset of puberty, brings about cer- 
tain changes in bodily growth and in the development of the geni- 
tals and the secondary sexual characteristics. Developing after 
puberty, the lesion pursues the ordinary course of neoplasmic 
growth, and is marked by a palpable mass in the abdomen or even 
by visible enlargement corresponding to the location of the tumor, 
by irregular elevation of temperature due to absorption of the 
products of necrosis, and by pain. When the growth invades the 
pelvis of the kidney, as it not infrequently does, hematuria results, 
and may be constant or intermittent. In some cases the tumor 
grows slowly and remains localized, in which event operative 
removal may be followed by complete cure. In other instances 
the tumor p grows with surprising rapidity, and not only attains 
enormous size, but infiltrates surrounding structures and gives rise 
to widespread metastases, particularly in the bones, lungs, and 
larger veins. In occasional cases signs of bone metastasis give the 
first indication of intra-abdominal growth, in other instances hemop- 
tysis or hemorrhagic pleural effusion arising from intrathoraeic 
metastases constitute the initial clinical disturbances. 

In the Bellevue Hospital series of autopsies there v r ere 15 cases 
of hypernephroma. Three arose in the adrenals, and all of them 
occurred in adults; 2 were bilateral. One was localized, and, of 

5 Douglas Symmers: Jour. Ain. Mod. Assn., 1913, lx, 337. 
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the other 2, one was accompanied by extensive metaslases in the 
lungs, by a solitary metastasis in the scalp and liver, and by neo- 
plasmic thrombosis ol the inferior vena cava and both adrenal 
veins. In the remaining case the left adrenal measured 30 x IS x 
15 cm., and the right 15 x S cm., and there were numerous metas- 
tases in the pleura and lungs, in the retroperitoneal nodes, and a 
solitary metastasis in the heart. 

Of the 12 cases of renal hypernephromata, the primary growth 
was in the left kidney in 7, and in the right in 5. The lower pole, 
contrary to the prevailing notion of the topographical origin of 
hypernephroma of the kidneyq was the site of growth in 5 cases, the 
upper pole in 3, and in the other 4 eases the place was not recorded. 
Of the 15 cases metastases were present in the pleura and lungs in 
9 (GO per cent.), and of these the peribronchial nodes were infil- 
trated in 4. The liver was extensively metastasized in G cases 
(40 per cent.), in 5 of wdiich the pleura and lungs were also involved. 
Of the 15 cases the venous system was invaded seven times (4G 
per cent.), the inferior cava, renal, adrenal and iliac veins being 
chiefly concerned. Thus it appears that the hypernephroma exhib- 
its little favoritism in the method of spreading its metastases, hut 
embolizes the blood and lymph streams and infiltrates contiguous 
structures with scarcely discernible discrimination. 

In 5 cases (33 per cent.) there were metastases to the bones, the 
vertebral and ribs being oftenest affected. 

Tiie Veins. Neoplasmic invasion of the larger veins occurs 
occasionally, and is brought about primarily by' direct extension 
and secondarily', by the lodgment of emboli. In the Bellevue 
Hospital series there w'as direct invasion of bloodvessels, with or 
w'ithout subsequent thrombosis, in 13 cases. Cancer of the gall- 
bladder invaded the right renal vein once, in another case the right 
iliac vein was infiltrated, and in a third case there was neoplasmic 
thrombosis of the portal vein giving rise to blood-stained ascites. 

A case of medullary carcinoma of the stomach was attended by' 
neoplasmic thrombosis of the splenic vein followed by numerous 
small metastases in the spleen due to retrograde embolism. In 
another case of gastric cancer there was neoplasmic thrombosis of 
the left iliac vein. In still another case neoplasmic thrombosis of 
the portal vein was associated with an enormous sarcoma of the 
pancreas. The remaining 7 eases (4(5 per cent.) of neoplasmic 
invasion of bloodvessels were directly' traceable to renal or adrenal 
hypcrncphroniata. 

Ovaries. The ovary was metastasized in only 5 cases — 5 times 
in primary cancer of the stomach ami once in a cancer of the breast. 
The right, ovary was alone involved in 3 eases, the left in 1, and m 
1 case both ovaries were infiltrated. 

There is a metastatic neoplasm of the ovary, however . which would 
appear to de-rrve rather more detailed consideration, namely, the 
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one described by Krukenberg 6 in 1896. This investigator, work- 
ing in Marchand’s laboratory, observed G examples of a malignant 
tumor which he believed to be of ovarian derivation and which is 
composed of a stroma richly r infiltrated by large, mucus-bearing 
cells counterfeiting the shape of a signet ring. He was unable, 
however, to determine the origin of the cellular unit, and was con- 
sequently at a loss for a descriptive designation of the growth as a 
whole, but finally gave it the ponderous and rather equivocal title 
of “fibrosarcoma mucocellulare ovarii (carcinomatoides).” Since 
the appearance of Krukenberg’s paper other observers have noted 
a growth in the stomach w f all of identical histology, and have 
advanced the view that the tumor is primarily gastric and that 
the ovarian changes are metastatic. 

The so-called Krukenberg tumor appears to be little known in 
this country. In fact, I know' of but one case a description of which 
appears in the English language (Outerbridge 7 ) and there is no 
acceptable portrayal of the subject in any of the English or American 
text-books with which I am familiar. Three cases have come to 
my notice in New' York City in the past ten years — 2 occurring in 
the surgical service of the New 1 ' York Hospital and 1 at Bellevue 
Hospital. It was not practicable to investigate the New* - York 
Hospital cases beyond the field opened by surgical interference. 
Suffice it to say that in both cases the ovaries were regarded as 
primarily involved and were removed. The Bellevue Hospital 
case was made the subject of thorough postmortem investigation, 
and is as follow's: 

The patient, N. D., aged thirty-two years, married, was admitted 
in the twentieth week of pregnancy. For five months previous to 
admission she had been mentally dull and for some time had suffered 
severe attacks of vomiting. Two weeks before admission vomiting 
became incessant and was accompanied by epigastric pain. She 
had lost greatly in weight. 

Autopsy. Throughout the parietal peritoneum were numerous 
flat, firm, whitish plaques from 1 to 2 mm. in diameter. The left 
ovary was sclerotic and cystic, but showed no naked-eye indications 
of infiltration. The right ovary measured 6 x 4 cm. and was nodular. 
The pyloric region of the stomach presented a firm, grayish mass 
which extended along the lesser curvature for a distance of several 
centimeters. The regional lymph nodes were infiltrated and there 
were a number of nodules embedded in the mesentery of the large 
intestine. 

Microscopic examination of the right ovary, stomach, and peri- 
toneal metastases showed the presence of infiltrating cells identical 
with those described by Krukenberg— that is to say, large cells 
with sickle-shaped nuclei peripherally placed, a relatively small 


c Arch. f. Gyniik., 189G, j>. 2S7. 


7 Atu. Jour. Obst., 15)11, Ixiv. 
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amount of pinkish staining cytoplasm, and a larger amount of 
cytoplasm composed of granules staining reddish violet with weak- 
aqueous thionin. According to unpublished work by M. E. Hall 
in the laboratories at Bellevue Hospital the characteristic cells of 
the Krukenberg tumor are derived from the parietal cells of the 
fundus glands in the mucosa of the stomach. From a study of 
Hall’s preparations and the microscopic sections of the two tumors 
encountered by myself at the New York Hospital, I am strongly 
inclined to accept this view as the most satisfactory of the several 
that have been presented. 

Kidneys. The kidney was metastasized seventeen times (7 
per cent.). The metastases were derived from sarcomata eight 
times (47 per cent.), and from gastric, duodenal, and breast car- 
cinomata seven times (43 per cent.), from an adrenal hypernephroma 
once, and from an hypernephroma of the opposite kidney once. 
Both kidneys were involved in 8 cases, the right was alone involved 
five times and the left four times. 

Spleen. In 29S malignant tumors the splenic pulp was metasta- 
sized sixteen times, or in 5.3 per cent. Of the 1C cases, 14 were 
tumors of epithelial origin and the remaining 2 were sarcomata. 
The preponderance of epithelial tumors, however, is apparent 
rather than real, for the proportion of 7 to 1, which obtains for the 
series as a while, is likewise applicable to the metastases in the spleen. 

Not only are splenic metastases of rare occurrence, but they are 
practically always small in both size and number, seldom growing 
beyond 1 cm. in diameter and rarely exceeding a half dozen. In 
but one of the Bellevue Hospital autopsies was an exception found, 
and in that case the spleen was riddled by small metastatic deposits 
following neoplastnic thrombosis of the splenic vein occurring in 
association with a medullary cancer of the stomach. Moreover, 
in every one of the 16 cases there were numerous metastases in 
other organs, notably the liver, lymph nodes, one or both adrenals, 
the bone marrow, peritoneum, omentum and mesentery. 

In 7 cases the metastases in the spleen were derived from car- 
cinomata of the stomach (43.7 per cent.), in 3 cases the primary 
growth was in the breast (19 per cent.), in 1 case there was a primary 
hypernephroma of the kidney, in 1 case a primary carcinoma of the 
liver, in 1 case the cecum was the point of origin and in 1 case the 
jejunum. 

Bony System. From the stand-point of metastasis the tumors 
of the osseous system are divisible into three groups. One includes 
those tumors which appear to have multiple points of origin within 
the osseous system itself, and which may or may not erode the 
cancellous bone and bring about infiltration of neighboring struc- 
tures, but in which metastasis is practically unknown. This group 
includes the multiple myelomata,* the multiple primary giant and 
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spindle cell growths described by Barry 9 and by Martland , 10 and the 
multiple primary intravascular hemangio-endotheliomata recently 
described by Symmers and Vance . 11 

The second group includes the spindle and giant-cell sarcomata, 
and other varieties of. connective-tissue growth in which metastasis 
may occur in other parts of the bony system as well as in the soft 
tissues and viscera. 

The third group embraces those tumors whose metastases display 
a distinct predilection for the osseous system, bringing about two 
widely remote series of changes — one characterized by osteo- 
sclerosis, as typefied by the growth of certain metastases of prostatic 
origin, and the other by destructive changes in the bones due to 
deposits from such tumors as cancer of the breast, thyroid, and 
stomach and the hypernephromata. 

Bone Metastases. Bone metastases may be single or multiple, 
visible or palpable, or so successfully concealed that they may not 
be detected even at autopsy, or they may be suddenly revealed by 
spontaneous fracture of an extremity ensuing upon trivial cause, or 
by sudden or gradual development of symptoms referable to pressure 
upon the spinal cord following displacement of the vertebrae. In 
one of the Bellevue Hospital autopsies the patient complained during 
life of hoarseness and of excrutiating pain on swallowing. He sud- 
denly developed paresis of both lower extremities, attended by dis- 
turbances in sensation and urinary symptoms. The knee-jerks 
were not obtainable. At autopsy there was a tumor in the upper 
portion of the esophagus lying directly under an intact mucous 
membrane. The bodies of the lowermost cervical vertebrae were 
infiltrated and displaced, producing pressure upon the cord. Micro- 
scopic examination of the growth in the esophagus revealed an 
adenocarcinoma derived from an aberrant salivary gland with 
structurally identical metastases in the spinal column. 

In still another type of case the symptoms of bone metastasis 
are essentially those of pressure on the sensory nerve roots , 12 

Another and not uncommon variety of bone metastasis is solitary, 
and surgical removal of the secondary growth sometimes appears 
to be not only justifiable but imperative, particularly -when the 
primary growth is accessible, as in cancer of the thyroid, the majority 
of whose metastases are single, grow slowly, and are often so situated 
as to invite removal, e. g., in the lower jaw, humerus, femur, and 
sternum. Whether the thyroid itself should be removed is a question 
demanding the highest surgical judgment. Thus, in the case of a 
woman, aged forty-two years, who suffered a fracture of the humerus 
from a trivial cause, a quantity of softened and hemorrhagic tissue 


5 Quoted by Martland, loc. eit. 

10 Proc. New York Path. Soc., 1915, xv, 119. 

11 Am. Joun. Med. Sc., 1916, xlii, 28. 

K Blumer: Yale Med. Jour., 1911, xviii, 153. 
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was curetted from the site of injury by Dr. George D. Stewart, 
perfect bony union resulted, and the patient remains well four 
years later. There was no detectable growth in the thyroid itself. 
Microscopic examination of the material curetted from the humerus 
showed a richly vascular tumor, the unit of which was an acinus 
structurally identical with that of the thyroid gland. The question 
naturally arose as to whether the bone lesion represented prolifera- 
tion of thyroid tissue aberrant in the humerus or whether it was a 
metastatic growth from a clinically .indetectable thyroid tumor. 
Rests of thyroid tissue in the bones have not, as far as I know, been 
described, and their presence in that situation is entirely pre- 
sumptive. On the other hand, cases are by no means unknown in 
which bone metastasis with removal of the thyroid has failed to 
show neoplasmic growth in the latter, and, conversely, minute 
thyroid tumors have been known to occasion innumerable secondary 
growths in the osseous system and elsewhere. 

In other circumstances the thyroid carcinomata are not bene- 
ficently inclined. In the case of a woman, aged fifty-eight years, 
who complained of right-sided hemicrania of four w'eeks’ duration, 
percussion showed tenderness over the anterior portion of the right 
parietal region, and the thyroid was slightly enlarged and nodular. 
Dr. Van Horn Norric made the diagnosis of cancer of the thyroid 
with metastascs in the skull. Two Weeks later the patient developed 
a mass corresponding to the area of tenderness in the parietal region. 
The mass grew rapidly. Autopsy revealed a carcinoma of the 
thyroid with infiltration and destruction of the right parietal and 
adjacent temporal bone, two small nodules in the liver, numerous 
metastascs in the lungs, and a solitary nodule in the right supra- 
clavicular fossa. 

In the Bellevue Hospital autopsies the marrow of one or more 
bones was metastasized in 35 eases, or 1 1 per cent. The primary 
growths were as follows: carcinoma of the prostate 2, breast 10, 
stomach (>, thyroid 2. tail of pancreas 2, cancer of an aberrant 
salivary gland and of the jejunum 1 each, hypernephroma of the 
kidney (>, spindle-cell sarcoma 3, melanoma 1, and myelogenous 
sarcoma 1. 

The vertebral column was involved twenty-five times. In the 
metastascs from the prostatic growths the bones showed sclerotic 
changes, while in the breast, stomach, and other tumors the lesions 
i» the bones, with a single exception, were destructive, in several 
instances permitting spontaneous fracture of the extremities or 
displacement of the vertebra-, with pressure upon the cord. '1 he 
ribs were metastasized sixteen times, and in K of these there were 
companion lesions in the vertebra*. The bones of the skull were 
metastasized nine times, the sternum four times, the femur and 
pelvic bones three times each, and the humerus twice. 
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Esophagus. There were 23 cases of epithelioma of the esophagus, 
and in 9 of them the liver was metastasized — three times in asso- 
ciation with growth in the upper end, three times in the middle, and 
three times in the lower portion. It is interesting to observe that 
in all 3 cases of epithelioma of the upper end of the esophagus the 
metastases in the liver were large and numerous. In 1 case the liver 
weighed 5680 gm., and in another 8449 gin. In the remaining 6 
cases the secondary growths in the liver were either solitary or 
limited in number and size. 

The perigastric lymph nodes were infiltrated in 10 eases, the 
periesophageal nodes nine times, the lungs and pleura seven times, 
the mediastinal nodes three times, the cervical nodes twice, and the 
heart once. The thyroid was twice invaded by direct extension, 
and the walls of the aorta, a bronchus, and the trachea once 
each. 

Stomach. From the stand-point of the pathologist the two 
outstanding varieties of carcinoma of the stomach are the medullary 
adenocarcinoma, springing from fully developed gastric tubules, 
and the adenocarcinoma arising on the basis of newly formed or 
regenerated tubules in the immediate vicinity of an old peptic 
ulcer. As far as their metastases are concerned there are certain 
differences between the two which are not without practical 
significance. 

In the Bellevue Hospital series of autopsies there were 46 examples 
of medullary cancer of the stomach. Eight, or 18 per cent., were 
not accompanied by metastases, although the primary growths 
involved an extensive sweep of the stomach wall. In 1 case there 
was a solitary metastasis in the liver, in 15 eases, or 33 per cent., 
there were a few small metastatic deposits in the liver, in 3 cases 
the liver was the seat of numerous metastases, and in 19 cases or 
41 per cent., the liver was free. 

There were 22 instances of carcinoma of the stomach associated 
with preexisting ulcer, and in 10, or 46 per cent., the liver was 
greatly enlarged and riddled with metastases, in 1 case it was the 
seat of a large solitary metastasis, in 9 cases, or 40 per cent., there 
were no metastases in the liver, and in 2 cases the growth was 
confined to the stomach. In all of the cases the primary growth 
was small, rarely exceeding a few centimeters in diameter. In 
other words a carcinomatous lesion of the stomach growing on the 
basis of an old ulcer may be insignificant in size and yet give rise to 
numerous and extensive metastases, particularly in the liver — an 
argument in favor of early eradication of the so-called healed ulcer 
with its circumferential zone of regenerated and immature epithelial 
tubules. 

Intestines. There were 32 examples of carcinoma of the 
intestines as follow: duodenum 3, jejunum 3, cecum 10, ascending 
colon 2, splenic flexure 3, sigmoid 6, rectum 7. 
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The duodenal cancers were all formed on the basis of healed 
ulcers, and all of them were attended by extensive raetastases, 
particularly in the liver and regional lymph nodes. In one of the 
cases the skin, pancreas, rectus muscle, thyroid, trachea, heart, 
liver, adrenals, kidneys, and dura were metastasized, which is not 
only an extensive but an unusual distribution. The case of car- 
cinoma of the jejunum was likewise founded on the basis of a healed 
ulcer, and gave rise to extensive metastases in the pleura, lungs, 
mediastinal, mesenteric and thoracic and cervical nodes, and in the 
liver and vertebral. 

Of the 10 carcinomata of the cecum 5 were unattended by meta- 
stases, in 2 cases the pericecal nodes were alone metastasized, and in 
3 cases infiltration of the pericecal nodes was associated with second- 
ary nodules in distant parts. 

Of the 5 colon carcinomata 2 were free from metastases, and 3 
were associated with fairly extensive involvement of the regional 
nodes and of distant organs. 

Of the 13 cases of carcinoma of the sigmoid and rectum, 8 were 
unattended by metastases, and 5 were associated with involvement 
of the regional nodes and distant organs. 

Of the 2S cancers of the lower intestinal tract 15, or 53.5 per cent., 
were unattended by secondary growths. This is in striking contrast 
to the high degree of malignancy displayed by tumors of the stomach 
and of the upper intestinal tract. 

Cardiac and Skeletal Muscle. There were 12 cases of 
muscle involvement. In 9 instances the heart muscle was affected 
and in 3 the skeletal muscles. In 3 of the cardiac cases direct 
infiltration arose from mediastinal lymphosarcomata and nodular 
metastases occurred 5 times — 1 from a cancer of tile duodenum, 1 
from a spindle cell sarcoma of the humerus, 1 from an epithelioma 
of the esophagus, 1 from au adrenal hypernephroma, and 1 in a 
case of melanomatosis. 

The skeletal muscles showed nodular metastases three times only. 
There was a small solitary metastasis in the right rectus derived 
from a cancer of the duodenum, a single nodule in the right deltoid 
from a spindle-cell sarcoma of the sole of the foot, and several small 
nodules in the diaphragm from a primary cancer of the liver. 

Thyroid. There were 12 eases of metastatic involvement of the 
thyroid gland. In 3 instances there was direct extension from 
primary esophageal growths, and in 2 cases the thyroid metastases 
were but the local expression of tumor dissemination. Of the 
remaining 7 cases the secondary growths in the thyroid were 
nodular in character, and were derived from carcinoma of the 
duodenum, breast, and stomach once each, and from hypernephroma 
and sarcoma twice each. 

Skin, SViktta.veous Tnwt*i>\ and hr mat 'Sour.*. Knlnrgc- 
ment of the sujwrfioinl lymph node.- often occurs in a— ocmtioti with 
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malignant growths, and the question then arises as to whether the 
secondary process is metastatic or due to lymphoid hyperplasia 
dependent upon absorption from ulcerative areas, or upon reactive 
hyperplasia of the endothelial cells of the lymph sinuses. In any 
event, determination of the nature of the secondary process is of 
importance from the stand-point of both prognosis and treatment. 
In the same way histological investigation of secondary enlarge- 
ments in the skin or superficial nodes is occasionally of great assist- 
ance in determining not only the nature and sometimes the location 
of deep-seated growths, but the method of treatment. Thus, in a 
case which came under my observation at the New York Hospital 
some years ago a solitary nodule removed from the region of the 
scapula revealed a new growth which strongly suggested metastasis 
from an adenocarcinoma of the stomach, and the institution of 
palliative operative procedures based on this finding confirmed the 
suspicion. In another case, in the same hospital, removal of a 
small nodule from the head of the fibula resulted in the discovery 
of a hypernephroma of the kidney. 

In the Bellevue Hospital series there were 11 cases, or 3.7 per 
cent., in which enlargement of superficial structures depended upon 
metastasis from deep-seated growths. In a case of cancer of the 
duodenum there were several small nodules in the skin of the 
abdomen, back, shoulders, and scalp; there were 3 cases of enlarge- 
ment of a solitary supraclavicular node in association with deep 
visceral cancers, and 2 instances of axillary involvement, in a case 
of hypernephroma of the kidney there was a small nodule in the 
skin of the chest, and, in a second case, a nodule beneath the scalp, 
and in 2 cases of epithelioma of the upper end of the esophagus there 
were nodules in the cervical region. 

In still another case there were innumerable nodules in the skin, 
and microscopic examination of one of them during life showed 
histological changes scarcely to be differentiated from those of a 
neurofibroma. At autopsy, however, a small scirrhous cancer of the 
stomach was found, and examination of numbers of skin nodules 
from various parts revealed localized areas of sclerosis in the sub- 
cutaneous connective-tissue embedded in which were minute alveoli 
of cancer cells representing metastases from the growth in the 
stomach. In view of the histological changes observed in the skin 
during the life of the patient, and because of the number and dis- 
tribution of the nodules and then painful nature, the case was 
regarded clinically as an example of von Recklinghausen’s disease 
(neurofibromatosis universalis) . 

Summary and Conclusions. 1 . Slightly less than 6 per cent, of 
all patients dying in Bellevue Hospital and coming to autopsy are 
subjects of malignant disease. 

2. Of 298 malignant tumors observed postmortem at Bellevue 
Hospital, 220, or 74 per cent., were attended by metastases. The 
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lymph nodes, liver, pleura and lungs, bones, and adrenals were the 
organs most commonly metastasized, and they were involved in tin- 
order named. 

3- Epithelial tumors predominated over those of connective-tissue 
origin in the proportion of S to 1. 

4. As far as the process of metastasis is concerned, the organs of 
the body are divisible into 3 groups: (1) A group made up of organs 
which are frequently the seat of metastasis, but in which primary 
growths are exceedingly rare; (2) a group composed of organs which 
are more or less commonly the seat of primary growths, but which 
are themselves rarely metastasized. Eor example, the lymph nodes, 
liver, lungs, pleura, and bone marrow give rise to malignant growths 
only rarely, but metastasis to these organs is common, while the 
stomach, breast, pancreas, prostate, etc., frequently give rise to 
malignant tumors, but are themselves seldom metastasized. Finally 
there is a third group of organs the members of which are neither the 
seat of frequent tumor growth nor of metastasis, namely, the spleen, 
heart and skeletal muscle, kidney, thyroid, ete. 

(a) Splenic metastases are of rare occurrence and are practically 
always small in both size and number. They are frequently asso- 
ciated with numerous metastases in other situations. From this it 


seems reasonable to infer that metastasis of the spleen is late in 
point of time and that it follows only after frequent and persistent 
visitation of tumor cells to the splenic sinuses. Further evidence 
that the spleen is antagonistic to the growth of metastatic deposit 
is afforded by the fact that in 3 cases of carcinomatosis and in one of 
melanomastosis the spleen was free from detectable sign of involve- 
ment, although, in company with every other organ in the body, 
it must have received an abundance of cells whose vegetative 
capacity was in no wise different from those delivered to and success- 
fully inoculated in other parts. The conclusion, it seems to me, is 
justifiable that the inimical attitude of the spleen toward the growth 
of metastases is dependent upon resistance inherent in the splenic- 
cells, reenforced, perhaps, by lytic properties in the Wood of the 
splenic sinuses. Xo doubt the same argument is applicable to other 
organs in which metastases are infrequent and small, notably, tin- 


kidneys, thyroid and muscles. 

(It) feta static involvement of muscle tissue F a ran- event. 
A new growth may abut dirc-ctly on the muscle and destroy 
it as a result of pressure, but infiltration of tumor cells between 
muscle fibers is not common, and nodular meta-tasis F almost 
unknown. On the other hand the movement of tumor emboli 
along the intramuscular lymphatics F frequent enough, and their 
passage is probably facilitated by mechanical conditions, although 
there are many mie-clcs whose activity F reduced to a minimum 
in cachectic subjects —in fact, conditions in them are equivalent t<> 
rest, and yet inetasto-F is almost unknown. Whether there i- a 
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substance produced by the muscle itself that serves as an additional 
obstacle to the deposition and growth of tumor cells is a question. 

(r) The kidney, although seldom metastasized, appears, relatively 
speaking, to be a favorite seat for the lodgment of metastases from 
sarcomata. Carcinomatous metastases in the kidney are rare and 
are small in size and number, seldom exceeding a few millimeters in 
diameter nor more than a half-dozen, and are practically always 
found in the cortex. 

5. The great majority of all splenic metastases are derived from 
tumors which are notorious for metastasizing to bone marrow — 
cancers of the stomach and breast, and hypernephromata — a fact 
which assumes additional interest when it is recalled that there is a 
structural resemblance between bone marrow and the splenic pulp. 

6. Both adrenals were completely or almost completely destroyed 
in 65 per cent, of the total number of neoplasm ic lesions observed in 
them. In not one of the number was pigmentation of the skin or 
mucous membranes observed at autopsy, nor were these or other 
signs of Addison’s disease detected during life. 

(a) The suprarenal capsule, like the kidney, is a favorite site for 
the lodgment and growth of sarcomatous metastases, the pro- 
portion of epithelial to connective-tissue metastases being only 
3 to 1. 

7. Neoplasm ic invasion of the larger veins, with or without 
subsequent thrombosis, is uncommon, and occurred only thirteen 
times, or in 4 per cent., of the Bellevue Hospital series. The hyper- 
nephroma shows the greatest avidity for the vessels, 7 out of 15 
.cases, or 46 per cent., having produced secondary lesions in the 
veins. Suspicion should be directed to neoplasmic thrombosis of the 
portal vein in rapidly developing ascites, and to similar changes in 
the common iliac vein in edema of the lower extremity, when the 
physical signs in question are otherwise inexplicable. 

8. The so-called Krukenberg tumor is not primary in the ovary, 
but in the stomach, where it springs, most likely, from the parietal 
cells of the fundus glands (Hall, Symmers). The ovarian manifes- 
tations are purely metastatic, and are apt to be bilateral. 

9. Cancer of the stomach, occurring on the basis of regenerated 
epithelial tubules at the periphery of an old peptic ulcer, may be 
insignificant in size and yet give rise to innumerable and widespread 
metastases, whereas the medullary cancer, which appears to spring 
from mature gastric tubules, is apt to attain enormous dimensions, 
showing, at the same time, a noticeable tendency to remain confined 
to the stomach. -In fact, it seems probable as a general proposition, 
that adenocarcinomata that arise on the basis of regenerated epithe- 
lial structures, such as are constantly seen around old gastric ulcers 
and in chronic hyperplastic gastritis, metastasize earlier and more ex- 
tensively than those which spring from an apparently normal mucosa. 
Thus, the adenocarcinomata of the breast occurring in assoeia- 
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tion with chronic productive mastitis and attended by compensatory 
regeneration of epithelial acini, and those cases which follow lacta- 
tion hyperplasia, are among the most malignant of all known varie- 
ties of cancer of the breast. The adenocarcinomata of the gall- 
bladder associated with regenerative efforts on the part of the 
mucosa to repair lesions mechanically produced by gall-stones, are 
exceedingly malignant, and give rise to extensive metastases and to 
early involvement of contiguous structures. Carcinoma of the 
prostate is practically always associated with histological changes 
indicating neoplasmic transformation of regenerated epithelial 
tubules occurring in association with chronic interstitial prostatitis, 
and the same is true of carcinoma arising on the basis of adenoma- 
toid hyperplasia of liver cells in cirrhosis. On the other hand, 
carcinoma springing from apparently mature tubules, or in situations 
where cells are protected from injury, are apparently less active in 
the matter of producing secondary growths. The explanation, 1 
think, lies partly in the fact that regenerated tubules often approach 
the fetal type of architecture, and in them the function of growth is a 
prominent if not a dominant feature, whereas tumors springing from 
apparently mature epithelium are composed of cells not so markedly 
consecrated to assimilation and reproduction, such, for example, 
as the colloid-producing cancers of the thyroid, the milk-producing 
cancers of the breast, etc. 

10. Of 28 cancers of the lower intestinal tract, 15, or 53.5 per cent., 
were not accompanied by infiltration of surrounding structures or 
by metastasis. This is in striking contrast to the high degree of 
malignancy shown by tumors of the stomach and upper intestine. _ 

I wish to acknowledge, with thanks, assistance rendered by 
Dr. E. E. Stern, of the interne staff of Bellevue Hospital. 


THE DIFFERENTIAL DIAGNOSIS OF MEDIASTINAL 
CONDITIONS. 

Bv A. McNiel Blair, M.D., 

KorrHcn.v finks, s . c . 

Anatomically the mediastinum is divided into an anterior posi- 
tion lying in front of the roots of the lungs and a posterior position 
behind them, the two being continuous; blit since the me of the 
roentgen-rays and perfected fluoroscopic examinations (by placing 
the patient in a right oblique anteroposterior position), clinically 
three distinct mediastinal spaces arc made apparent, and arc called 
the anterior, medial, and posterior. 

The anterior mediastinal '-pare contains the lymph node-,, the 
areolar tissue, and the thymus or its remains. '1 he medial and 
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posterior contain the heart with its afferent and efferent vessels, 
the trachea, the bronchi, the esophagus, thoracic duct, vagus, phrenic 
and sympathetic nerves, and lymph nodes. 

As thoracic aneurysm is frequently the cause of sudden death 
referred without autopsy to other causes, and is more common than 
was once supposed, the condition being so often overlooked, I will 
dwell more especially upon thoracic aneurysm, using it as a working 
basis from which the differential points of diagnosis of mediastinal 
conditions generally may the better be brought out, in view of the 
common symptomatology of mediastinal conditions in general. 

When the walls of an artery become diseased singly or en masse, 
with a resulting dilatation, we have a condition called aneurysm; 
therefore a true aneurysm represents a more or less localized dilata- 
tion of an artery, due to the weakening effect of a chronic degenera- 
tive arteritis, syphilis standing first as the cause of a large majority 
of the cases. 

Intemperance in eating and drinking, physical and mental over- 
work or overstrain may act as contributory causes, the first symp- 
toms often arising after severe or prolonged muscular effort. Some 
authors describe “dating of symptoms” from trauma, such as severe 
falls or railroad accidents. It is not improbable, however, that a 
congenital weakness of the vessels existed primarily, due to inherited 
process, traceable to-one of the factors before mentioned. 

Greene states: “Roughly speaking, three-fourths of all aneurysms 
are aortic; nineteen-twentieths of these are found in the thoracic 
aorta; of these 90 per cent, are sacular; from SO per cent, to 90 
per cent, occur in the male, and 50 per cent, occur between the ages 
of thirty-five and fifty.” The chief points of attack are the root of 
the aorta, the junction of the ascending and transverse portions, and 
the descending arch, in the order indicated. 

First let us consider the anatomical arrangement. The arch 
consists of three portions: the ascending, the transverse, and the 
descending. The ascending lies behind the pulmonary artery, at the 
level of the third costal cartilage, being separated from the sternum 
by the pericardium only, which covers it for about 5 cm.; therefore, 
aneurysms existing in the ascending portion may rupture into the 
pericardial cavity. 

The transverse portion of the arch passes from a point correspond- 
ing to the first right interspace, directly backward into the medias- 
tinum, to the left of the vertebral column, giving off three branches: 
the innominate, the left common carotid, and the subclavian arteries. 

The descending or thoracic aorta begins at the third dorsal 
vertebra and passes along .the median line to the aortic opening 
in the diaphragm. 

Look for a moment at the cross-section of the chest and consider 

that a transverse line touching the anterior surface of the bodies 
of the dorsal vertebra lies about the middle of the anteroposterior 
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diameter of the thorax,” and as the symptoms are dependent upon 
size, site, and direction of the growth of the aneurysm, the condition 
may remain latent even with large dilatation, or may be manifested 
by distinct pressure effects, with or without external physical signs. 
It maj grow forward to the sternum, eroding the latter, appearing 
as a pulsating tumor just at the manubrium or to the left of it. 

"The arch being in close contact behind, with the trachea, 
esophagus, thoracic duct, and left recurrent nerve, which winds 
around it; all these may be compressed by the growth or it may 
burst into the trachea or esophagus, causing fatal hemorrhage.” 

The orifice of one of the large branches may be closed by atheroma- 
tous changes, causing a disappearance or delay in the radial pulse 
on the corresponding side. This brings us to the old classification: 
(a) aneurysms with signs but no symptoms; (b) aneurysms with 
symptoms but no signs; (c) aneurysms with neither symptoms nor 
signs. 

The so-called classical symptoms, we are told, develop only in 
certain cases, usually when terminal stages have been reached, and 
iii these cases the diagnosis is comparatively easy. But what about 
the remainder of these cases, in which wrong diagnoses simply 
permit of the further shortening of the already shortened term of life 
allotted to this class of sufferers? 


The usual symptoms complained of by the patient are pain, 
precordial oppression, difficulty in breathing, and feelings of general 
weakness, along with one or more of the predominant pressure 
phenomena. 

Behan, in his book on Pain, in speaking of the pain in aneurysm, 
describes it as constant and gnawing, as a rule. In some cases it is 
paroxysmal, though often in the early stages it may he entirely 
absent. In many cases the patient locates the pain over the tumor 
mass by pressing over the affected area with his hand. A charac- 
teristic of the disease is that deep pressure is always grateful. 

The pain above described as gnawing, boring, etc., is caused by 
pressure upon the chest wall, while upon the sensory nerves the pain 
is referred to their peripheral distributions. These referred pains 
vary with the situation of the tumor. 

Aneurysms of the thoracic aorta, however, do not produce so 
much pain as do those of the abdominal aorta. In all eases of 
susjx'oted aneurysm, careful inquiry should bo made as to the pres- 
ence of pain, because the patient frequently neglects to mention it- 

The pressure phenomena have been ingeniously classified as 
follows: 


1. Pressure upon the esophagus results in dysphasia. 

2. I "poll tlie trachea, procure eau-es the brazen cot i eh <g< 

cough), also dyspnea, stridor, bn>nehorrh*:i, and hrmoptvMs 
without rupture of aneurysmal sac. ( 

rpon the root of the lung stud pleura, pre-ure h-ad- to o'-,; 


Uider 

even 

i {••at 
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lung aeration, with symptoms suggesting phthisis and pulmonary 
collapse, c. g., case cited by Dr. John Pryor, during his service with 
Professor Koch. The patient responded to tuberculin reaction, but 
died ten days later, and autopsy showed a ruptured aneurysmal sac. 

4. Pressure upon the nerve trunks results in the neuralgic type 
of pain, being paroxysmal and intermittent. 



. Fig. 1. — Aortic aneurysm. Mr. G., aged thirty-six years. Luetic history positive 
Blood-pressure reading: right,' 125-110; left, 115-95. Characteristic physical 
signs but no symptoms. 



Fig. 2. — Aoitic aneurysm. Mr. C. P. Y., aged fifty years. Luetic history posi- 
tive. Blood-pressure: right, 125-90; left, 110-60. No characteristic physical 
signs, except delayed left radial pulse. Expiratory type of dyspnea, with excessive 
localized sweating. (Negative is shown reversed.) 

A point of difference in the pain of aneurysm and aortitis is 
exemplified in Figs. 3 and 4. In this particular patient the pain 
was localized at the right of the third costal cartilage and over the 
middle portion of the manubrium, and was referred to the back of the 
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neck and over the shoulders, shooting to the back of the head. It 
differed from the description of aneurysmal pain, in that it was 
sudden in its onset, occurred often in the epigastrium, and resembled 
angina pectoris in severity and suddenness. Paroxysms lasting only 



l 


Fio. 3. — Miss McC„ need sixty-three years. Blood-pressure, 150-123. (Pee text,) 
In this case anginal type of pain experienced, with unusual distribution, and empha- 
sizes Behan’s description of difference in the type of pain in aortitis from that of 
true aneurysm. Patient died suddenly, during apparent convalescence, from lobar 
pneumonia. 



Ue J 

IV!. — ML* MtC.. aged rixtj-three year-*. AMomii."! finding in Pig. 3. «R’> 
nnrlith and aortic dilatation. 

a few minutes were often produced by exerrK** stud higc'dinu of fo<*d* 
and elevation of arterial pre-uin* when accompanied by contmt tt*>rt 
of the peripheral MtperhViai xe--eK. 
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5. Pressure upon the pulmonary artery gives a systolic murmur, 
due to primary hypertrophy of the right ventricle, with subsequent 
dilatation of right ventricle. 

6. Prom the sympathetic pressure we have dilated or contracted 
pupils, unilateral sweating, or pallor. 

7. From pressure on the cardiac plexus, the anginal attacks. 

8. 'While edema of the upper extremity and cyanosis come from 
the superior vena cava pressure. 

9. Loss of flesh usually occurring in these cases, the resulting 
marasmus might readily be traceable, in part, to pressure upon the 
thoracic duct. 

10. While the vagus interference could result in dyspepsia, nausea, 
vomiting, dyspnea, and hiccough. 

11. Unilateral paralysis results from the phrenic pressure. 

12. While hoarseness, aphonia, spasm or paralysis of the left vocal 
cord and paroxysmal dyspnea come from pressure on the recurrent 
laryngeal nerve. This classification of pressure symptoms applies 
to mediastinal growths in general, including aneurysms. 

It is hardly necessary to go over the physical signs in detail ; I wish 
only to touch upon certain points. 

Inspection is very important. The manubrium and the back, 
‘ between the left scapula and the spine, should come in for special 
scrutiny. 

A visible tumor, yielding expansile pulsation, is rarely met with. 
The peripheral signs of associated aortic regurgitation may be 
present. Cardiac hypertrophy, as indicated by the apex beat, is 
commonly but not invariably associated. Atheromatous changes in 
peripheral vessels; cyanosis, localized edema; unequal pupils, vaso- 
motor symptoms, stridor, visible dyspnea; paralysis of the vocal 
cords associated with hoarseness or aphonia; and brazen cough are 
all recognized by aid of inspection. 

In palpation one seeks to elicit the expansile pulsation and thrill 
and the so-called diastolic shock. 

Tracheal tugging, described by Oliver, has been met with in so 
many cases other than aneurysm, and has been absent when 
aneurysm actually existed, that it is not so important as we were 
once taught, for example, in a case of adhesions of the left pleura 
(Fig. 5) this physical sign was in evidence. The palpation of the 
radial pulses and carotids, for comparison, is very important. 

In aneurysm of the ascending portion of the arch involving the 
innominate the right radial and carotid are affected ; in the descend- 
ing portion, the left radial. A delayed pulse may accompany 
aneurysm of the transverse portion. 

As to percussion, auscultatory percussion is by far the more 
reliable, and may be further checked by use of the tuning fork, as 
auscultatory findings are not constant factors, owing to coexisting 
or associated valvular disease. One can hear at times a systolic 
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bruit, often harsh, vibrant, and associated with palpable tlirill, 
coming from or produced by the sac itself. 

A localized systolic murmur heard at the left back is given as an 
important sign. A distinct ringing metallic second sound heard, not 
over the aortic valve itself, but over the sac, is given by Greene as a 



Fig. 5. — Mrs. J. L. It., aged fifty years. Negative Wn'sermami. Marked 
cardiovascular symptoms. Blood-pressure, 101—110. Tracheal tug. Pre-oat con- 
dition shown to be due to left pleural adhesions and thickening, with mechanical 
traction accounting for aortal symptoms. 



j.'i,,. o — Mi-- L. aged twenty-one year*. Tulwrcuto-is of hrnrmhn! fhtiid 
-honing type of modi istinal infiltration in thi" cIa-< of cvcc 




most important sign. It should Ik- added that much i-- to Ik leani' 
from systematic blood -prosun- readings, not from one arm only I. ft 
from both, and compared. The systolic as well as tlie diastole 
readings tin- m-eo*ary, as the variation of tlu* pul-<-prc-nrc on t i 
two side" is mo-1 important. And last, hut not lea-t. often tin- flimro 
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scopic and roentgen-ray examination oiler the only means' of an 
early diagnosis at our command. 

Differential Diagnosis. Mediastinal abscess is differentiated 
by its rapid development with symptoms of suppuration, and 
absence of aneurysmal symptoms other than those from pressure. 



Fig. 7. — Dr. J. W. B., aged forty-seven years. Sarcoma of the mediastinum ; 
left-sided glandular involvement of the sublingual, submaxillary and eoi vical glands, 
along with tongue involvement. Case strongly lcscmblcd Hodgkin’s disease. 
(Negative is shown reversed ) 



Fig. 8. — Miss E. M. E., aged foity-five years. Blood-pressure, 145-110. Bron- 
chial asthmatic dyspnea included because of cardiovascular symptoms in the case. 
Bronchial glands, with dilatation of the bronchi contributory factors. 


Pulmonary fibrosis, or any case involving the retraction of the 
lung, may give rise to suggestive pulsation in aneurysmal areas; 
but ordinary methods reinforced by fluoroscopic examination of the 
arch will exclude this condition. 
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Pulmonary tuberculosis, with large cavity, adjacent to aneurysmal 
areas, may produce pulsation and certain aneurysmal signs, but 
history, sputa, breath sounds, etc., should prevent error. 

Anemic pulsations can be readily differentiated. 



Fig. 9 . — Mr. L. P. S., nged sixty-three years. Cardiac hypertrophy and aortic 
dilatation chronic. Symptoms of decompensation; no pain; dyspnea marked; gastro- 
intestinal disturbance. Sudden death. 



Tig. 10. — Mr. W. J„ nged seventy-one years. Senile aortic dilatation pr<-'| ntiii'i 
it*-e!f in the course of cardiac hypertrophy n“«ociated with interstitial nephritu 

Malignant growths in the mediastinum arc best differentiated bv 
means of the roentgen-rays. In their absence, knowledge of pritnarj 
focus of malignant growth, absence of auscultatory signs of aneu- 
rysm. rapid emaciation, alp-cnee of expansile pulsation should Iw "f 
material help in differentiation. . 

The coexistence of the two condition*-, malignant growth atm 
aneurysm, have 1 h*cu n*j>orted. 
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Growths of the mediastinum may call for differentiation. Good- 
kind speaks especially of those which may originate: 

(1) Primarily from structures within the mediastinum; (2) from 
contiguous organs, growth of which may encroach upon the medi- 
astinal space (lungs, pleurae, and thyroid); (3) metastatic growth 
from distant organs (breasts, gastro-intestinal tract, especially 
rectum, uterus, prostate, and kidney) ; (4) Hodgkin’s disease and the 
leukemias. 



Fig. 11. — M. H., aged thirty-six years (colored). Wassermann positive. Gum- 
matous formation in the mediastinum (cystic) and gumma in the right middle lobe; 
no pain. Stridulous type breathing; expiratory type of dyspnea; aphonia; emacia- 
tion. 



Fig. 12 — M. H. (colored), shoving effects after two months of antil'uetic treatment 


Among the rarer forms he also mentions fibromas, lipomas, 
myomas, etc., and gummas. He points out that the more common 
growths of the mediastinum are, however, sarcomas and carcinomas, 
and emphasizes the fact that aneurysms may simulate mediastinal 
growths. As to differential diagnosis of the latter, he states that 
the general symptoms are those common to malignancy: weakness, 
loss of weight, secondary anemia with a progression to complete 
marasmus. 

VOL. 154, NO. 2. — AUGUST, 1917. 
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Local symptoms are dependent upon the structures compressed. 
1)} spnea is the most common. Pain is usually dull, of aching type, 
and may be located quite remote from the neoplasm. 

, V\ ith growths in the posterior mediastinum, causing compression 
on the emerging nerve roots from the vertebral column, severe pain 
may be present in the back or along the lateral chest wall. 

In a recent article, Guttman and Neuhof 1 offer the following explan- 
ation of the marked difference in the two brachial blood-pressures, 
and in the two radial pulses, in conjunction with laryngeal paralysis, 
which so closely resembles the clinical syndrome of aortic aneurysm: 
“That the dilated pulmonary artery was probably wedged in with 
sufficient force under the aortal arch, and especially opposite the 
origin of the left subclavian artery, as to cause interference with the 
circulation of the latter and consequent difference between the two 
sides in the brachial blood-pressure and in the radial arteries.” 

The extrabronchia 1 causes of tracheobronchial stenosis, according 
to Lord, 2 require differentiation. 

These extrabroncliial causes comprise, for the most part, diseases 
which develop in or about the mediastinum or invade this region, as 
in a case of malignant disease by metastasis. They may also give 
indication of their presence by the aneurysmal syndromes before 
mentioned, i. c., by dulness in the supracardiac region or over the 
vertebra between the third and ninth dorsal spine and such signs of 
pressure upon other organs as dysphagia, inequality of the pupils, 
or the pulses, variation in the blood-pressure in the two arms 
"tracheal tug,” recurrent laryngeal paralysis, engorgement of the 
vessels of the head or neck or one arm, and dilated superficial 
thoracic veins. 

The history of syphilis, attacks of pain like angina pectoris, 
pulsation of the dull area, systolic thrill and murmur, diastolic 
shock, and aortic regurgitation speak for aneurysm. 

Cachexia and enlarged cervical or axillary glands suggest malignant 
disease. 

Mediastinal involvement in a child with tuberculosis is likely to be 
due to enlarged and tuberculous glands. 

Examination with the roentgen rays is important and may lead 
to the detection of extrabroncliial disease, of which there is no 
indication oh physical examination. 

Syphilis of the hi rig, more especially in reference to gummatous 
formations, may simulate aneurysm. Such a diagnosis may Ik - 
based on: (o) Knowledge of syphilitic infection followed by second- 
ary manifestations am) the coexistence, with the pulmonary pro- 
cesses, of other tertiary syphilitic lesions: (h) ulceration or stenn'-i- 


i I! it!! ,! Du!.- |)irVri-;-<v n-.i! 1 . 1: U-ratnul N-n<- l’-e-!- '> 
Si, J >ur. Am. Moil. A-:i. J mn tty 2*». 1‘ 

1 t.f t!:' Beini-’u, l .- r.r . <! I ' i -’ in -. 
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of the trachea or bronchi, wherein is suggestive evidence; (c) positive 
Wassermann reaction; (V/) the roentgen-rays. 

As to gummas, according to Lord, these may be found in any part 
of the lungs, more commonly within than on the surfaces. Favorite 
sites for this lesion are the middle lobe of the right lung principally 
and in the hilum, and are usually without symptoms. 

Cough and dyspnea are frequently met - with; pain is rarely 
experienced. Emaciation may exist, with extensive pulmonary 
disease, as seen in diffuse fibroid induration. 

It is to be noted in closing that the thymus gland may degenerate 
and undergo sarcomatous changes and may simulate aneurysm, 
thus calling for differentiation. 

I wish especially to emphasize that there is no one single physical 
sign of aneurysm which may not be produced by other conditions 
than aneurysm. Moreover, it is extremely difficult to differentiate 
between a transmitted pulsation and a true expansile pulsation. 
The uniform method of checking all physical examinations of the 
chest in doubtful cases with the fluoroscope or roentgen-ray plates is 
to be commended as the only means which will lead to more accurate 
and early diagnosis of mediastinal conditions. 


THE SIGNIFICANCE OF URETERAL TUBERCLE BACILLURIA . 1 

By Edwin Beer, M.D., . 

NEW YOJtK. 

(From the Surgical Service of Mount Sinai Hospital.) 

The problem that I propose to lay before you tonight is replete 
with difficulties, and may be encountered by anyone who deals 
with patients suffering from urogenital tuberculosis. I fear that 
in this field very few categorical statements are permissible, and 
that in each individual case the surgeon will have to carefully weigh 
the evidence before arriving at the conclusion that he is dealing 
with a case of renal tuberculosis or not. In my experience with 
cases of genital tuberculosis this problem has been most compli- 
cated, and in a perusal of the scanty literature I find that others 
have met very much the same difficulties as I have encountered. 
A failure to properly interpret the clinical findings has repeatedly 
led clinicians astray and has suggested the belief that occasionally 
patients suffering from renal tuberculosis are cured by non-surgical 
procedures. 

A brief review of the following published cases will illustrate 

1 Road before the Gcnito-urinary Section, New York Academy of Medicine. 
February 21, 1017. 
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some of the difficulties to which I wish to refer. In Ivielleuthner’s 
excellent paper- lie cites two very instructive cases in which the 
interpretation of the findings, i. e., the significance of ureteral 
tubercle bacilluria, is by no means clear. 

Case I (Israel). — In this patient the right kidney was recognized 
as tuberculous by all the usual criteria, including the presence of 
tubercle bacilli. The bladder was moderately ulcerated. In the 
urine from the left (second) kidney there was albumin, otherwise 
negative, but the guinea-pig inoculation was positive. What was 
the significance of this bacilluria? Did it signify renal tuberculosis 
of the second kidney? Did it point to an excretory bacilluria from 
a non-tuberculous but moderately impaired second' kidney? or was 
it an accidental contamination of the ureteral specimens in the 
catheter’s intravesical transit? As the patient was well three years 
later, one might suspect a spontaneous cure, though it is much more 
likely that the second kidney was not tuberculous and that the 
positive guinea-pig test was explicable by contamination or by an 
excretory bacilluria. The latter view of an excretory bacilluria is 
accepted by Israel and Kielleuthner. 

Case II (Kielleuthner). — In this patient the left kidney speci- 
men was typical of renal tuberculosis (turbid, red and white cells, 
tubercle bacilli). The right kidney showed good indigocannin out- 
put, clear urine, with small amount of albumin (0.4 per cent.), few 
hyaline casts, no microscopic elements. The guinea-pig inocula- 
tion was positive on both left and right ureteral specimens. The 
bladder was inflamed, bled easily, had diminished capacity, and 


showed several typical ulcers. Reexamination with the greatest care, 
to avoid contaminations, washing “in and out” through the ureter 
catheters, gave the same result, guinea-pigs were positive on both 
sides. Two months after a left nephrectomy for tuberculosis a 
guinea-pig test on the bladder urine was still positive, and three 
months later a specimen from the right ureter was negative m 
an inoculation test. Subsequently reexamination confirmed this; 
bladder urine still positive, but right kidney urine negative. '1 lie 
author believes this again illustrates an excretory bacilluria from 
the right kidney while the left tuberculous kidney was in win, 
which bacilluria disappeared after nephrectomy. I nfortuimtely 
lie ignores the fact that, despite the nephrectomy, n tuberculous 
focus, as proved by positive inoculation from bladder urine, was 
still in the urinary tract, from which we might expect a continued 
excretory bacilluria if his interpretation were correct. He a ho fails 
to state whether the albumin had disappeared from the urine ot 
the remaining kidney, which, as we shall Mr, lie believe, is alwavs 
present in the cases showing excretory bacilluria. Kielleuthner » 
interpretation of bis facts may be correct, but bis reasoning is not 
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convincing. A contamination, despite great care, of the ureteral 
catheters in transit through a diseased bladder, as well as a reflux 
up the healthy ureter, which might produce a contamination, must 
also be considered as likely sources of the tubercle bacilli that led 
to the repeatedly positive guinea-pig tests on the healthy side. 

Case III (Bottomley-Cunningham 3 4 ). — In this male patient the 
diagnosis of right kidney tuberculosis based upon ureteral speci- 
men inoculation tests was made in 1907. A characteristic unilateral 
genital tuberculosis, going on to abscess formation, was also present. 
After eighteen months 5 tuberculin treatment the symptoms (?) 
were entirely absent, and two years ago (1914) inoculation tests of 
the urine were negative. 

This case might furnish comfort to those who believe that renal 
tuberculosis might be cured by tuberculin, though the author 
avoids making any such claim. The question that interests us is, 
What was the significance of the ureteral tubercle bacilluria on 
which the diagnosis of right renal tuberculosis was based. It is 
remotely possible that there was a renal tuberculosis and that 
hygiene, tuberculin, etc., effected a cure. Until we are sure that 
the specimens were not contaminated by tubercle bacilli derived 
from the genital tuberculosis, either by being picked up in the instru- 
ment or the catheters, or by reflux up the ureters, or by excretion 
through a non-tuberculous kidney, the original diagnosis must be 
looked upon with skepticism. 

Case IV (Brown" 1 ). — Male, aged twenty-eight years, consulted a 
physician for eugenic purposes before marriage. His urine contained 
albumin, and a specialist found tubercle bacilli in the urine from 
the right kidney. A second specialist could not corroborate these 
findings, but suspected that the diagnosis of right renal tubercu- 
losis was correct. While under hygienic therapy the sediment of 
his bladder urine was inoculated into guinea-pigs, with negative 
results. He gained in every way, and six months later developed a 
tuberculous epididymitis, which was removed. Then the suspicion 
that the right kidney was tuberculous was again entertained. 

From the few data in the case report, renal involvement cannot 
be excluded. On the other hand it is not at all unlikely that the 
genital tract may have been diseased at the first cystoscopy, and 
contaminations might have taken place. 

From these brief preliminary remarks it must be evident that 
the significance of ureteral tubercle bacilluria is not as easily 
described as we would desire. 

Tubercle bacilli may be present in ureteral specimens under 
three conditions, even though their presence usually indicates a 
renal tuberculosis. 


3 Surg., Gynec. and Obstct., October, 19 1C. 

4 Jour. Am. Med. Assn., March 13, 1915, p. SS7. 
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I. When there is a tuberculous focus in sonic other part of the 
body and the bacilli are excreted from a non-tuberculous kidney. 

II. When there is a tuberculous focus in the genital or urinary 
tract by contamination or by ureteral reflux. 

■ III. When the tuberculosis is in the upper urinary tract or 
kidney. 

I- A great deal of work has been done on excretory tubercle 
bacilluria, but much of it is almost worthless, as it lacks the com- 
pleteness of careful scientific work. Moreover, much of the best 
work is partly contradictory. 

Foulerton and Hillier 5 examined IS cases of advanced chronic 
pulmonary phthisis and found by inoculation tests 9 positive 
tubercle bacillurias, using bladder urine. At autopsy C showed no 
urinary tuberculosis. In this paper the necropsy reports are so 
brief, and regularly omit all mention of the condition of the genital 
tract, that one must be loath to accept the data as published. All 
the more so as Cunningham, 6 in a more careful study, reports that 
in 66 cases with advanced pulmonary tuberculosis he obtained 6 
positive inoculations. He then collected the urines in those 6 cases 
with ureteral catheters and failed to corroborate the earlier findings 
in 4 cases. 7 In one of the remaining 2 cases there was a genital 
tuberculosis which he admits as a possible source of the bacilli, 
while in the remaining case, owing to the patient’s death, further 
study was impossible. (Autopsy refused.) 

Opposed to this careful work of Cunningham, more recently 
Bernstein 8 and Browii 9 report 10 per cent, positive inoculations 
under practically the same conditions, but their observations are 
so incomplete that one cannot but hesitate to accept them as 
indicative of excretory bacilluria. 

Kicllcuthner 10 also contributed a careful paper on this subject, 
lie studied only males with phthisis. In 13 such cases, with albumin- 
free urine, with complete genito-urinnry macroscopic and micro- 
scopic autopsies, all inoculation tests were negative. In 11 similar 
cases with albumin in the urine and non-tuberculous urogenital 
tract 3 inoculation tests were positive. From these series hr con- 
cludes that the tubercle bacilli do not pass normal kidneys, but that 
when the kidneys are impaired, as evidenced by slight albuminuria, 
the bacilli may pass and an excretory tubercle bacilluria may 
develop. In the cases (Nos. I and 31) previously cjuoted he applitd 
these facts to interpret the presence of the bacilli in the urine of 
the second kidney. 

It would therefore appear that in advanced tuberrubm-; ledwm 
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excretory tubercle bacilluria may occur, even though the incidence 
varies so greatly in the work of different careful students. In less 
advanced lesions, judging from the isolated cases published, this 
seems to be a much more unusual occurrence. Hist and Kindberg 11 
report two positive inoculations with urine from a patient who at 
autopsy showed only a sclerosed apical lesion, from which in turn 
tubercle bacilli were obtained (inoculation test). Wildbolz 12 reports 
a patient who passed tubercle bacilli through a diseased stone- 
bearing kidney and showed no distinct evidence of tuberculosis in 
her other organs. After pyclotomy the mine became clear and a 
subsequent guinea-pig test (one and one-half years later) was 
negative. Records of other similar cases of excretory tubercle 
bacilluria associated with stone or with tumor have been published, 
but do not bear close scrutiny, as too many sources of errors are 
apparent. 

II. How often a tubercle bacilluria (non-excretory) occurs in 
tuberculous lesions of the genital tract has not been studied suffi- 
ciently as yet. Cunningham 13 found bacilli in 15 per cent, (in 
smears) from expressed prostates in cases of tuberculosis of the 
epididymis. 14 In inoculation tests their presence* would probably 
be more frequent. Without autopsy work it will be well-nigh 
impossible to answer this question accurately, as when bacilli are 
present in the bladder urine in such cases it will often be most 
difficult to prove without autopsy that the kidney or kidneys are 
not contributing to the bacilluria that is present. It is in just these 
cases that one finds the greatest difficulty in interpreting the sig- 
nificance of ureteral tubercle bacilluria. It would be interesting 
to know how often normal kidneys are removed in just this type of 
case when the diagnosis is based upon the finding of tubercle bacilli 
in the ureteral specimen. As I see it such specimens may obtain 
their quota of bacilli in three ways when the kidneys are not 
tuberculous: 

(a) As an excretory phenomenon. 

(b) As the result of reflux up the ureter of bladder fluid contain- 
ing bacilli. 

(c) As gross contamination of the cystoscope or catheters despite 
the greatest care. 

(a) It is perfectly conceivable that with tuberculosis of the 
genital tract an excretory bacilluria may take place. There is no 
valid reason for denying this possibility if we admit the validity 
of the proof just referred to, in which more distant foci of tubercu- 
losis lead at times to a tubercle bacilluria. Naturally one would 


" l >rosso 1914, p. 177. Nierentuberkulose, 1913. 

15 Loc. cit. 

. " In 51 cases lie examined the bladder and kidneys and found the bladder involved 
in 1G, one kidney involved in 9, both kidneys involved in 5. His data for such diag- 
noses arc not given. 
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wish to apply a simpler explanation to this phenomenon; such an 
explanation as is offered by a reflux from the bladder up the ureter 
or by a gross contamination. Still, in spite of one’s inclinations I 
believe such a possibility as excretory tubercle bacilluria from a 
focus in the genital tract cannot be absolutely denied. 

(b) When we come to the other possible explanations I believe 
we are on safer ground. Recently, Kretschmer has again called 
attention to the possibility of a reflux from the bladder up the 
ureters and has published excellent roentgenographs showing this 
phenomenon. I have repeatedly proved this both by using colored 
solutions in the bladder and recovering same from the ureteral 
catheter in situ as well as by roentgenograms with argvrol. This 
phenomenon occurs with what appears to be normal ureteral ori- 
fices sufficiently frequently to throw doubt on the absolute purity 
of ureteral specimens. It might be avoided by emptying the 
bladder of all its fluid as soon as the ureters are cathctcmcd, but 
even then it may be too late, as bladder fluid containing bacilli 
may already have entered the ureteral lumen. The presence of 
the catheter in the ureter appears to affect the complete closure of 
its lower end, in this way permitting a reflux. But even when no 
catheter is in the ureter this occasionally occurs, as I have recently 
shown in a patient presented before the New York Surgical Society 15 
in an argyrol cysto-ureterograph. 

(c) Moreover, in introducing the cvstoscope if tubercle bacilli 
arc present in the urethra as well as in the bladder, most pains- 
taking washings may fail to get rid of all the bacilli and thus allow 
of contamination of the ureteral catheters in transit to the ureteral 
meati. 

The Brown-Buerger cvstoscope with its separated eathetcrizing 
system would seem best calculated to prevent such occasional con- 
taminations, though some surgeons, for example Casper, 15 think 
that it is easy to prevent the introduction of tubercle bacilli that 
may be in the bladder into the ureters. This leads him to the con- 
clusion that tubercle bacilli in ureteral specimens mean renal tuber- 
culosis. Einar Key,” having experiences similar to mine, admits 
that in unilateral renal tuberculosis, vesical tuberculosis and pro^- 
tatic tuberculosis, such contaminations may take place and can be 
in a measure controlled by using a special type of closed cvstoscope 
(Dingcl). With this instrument I have had no experience. My 
technic is the following: 

To guard against these contaminations the bladder is thoroughly 
washed through the sheath of the cvstoscope and then the e:tth<- 
terizing system, with pins in the catheters, is introduced. OnK 
after the ureters are eathoterized are the pins removed and only 

u t,,,,. Sure., mm, v: cn>e of stnij rrn-s! t jlwff 1 !’ ”!-. 

« VrrLawH •!. IV-it-h. O-vU-'h. f. Ur< ! •?.. 1911. v- 
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the later specimens (third and fourth) are used for tubercle bacillus 
examinations and inoculations. 

II. In addition to the two sources just mentioned the excretory 
bacilluria and that due to some kind of contamination, there is 
the common source of tubercle bacilluria, renal tuberculosis. With 
careful work the bacilli can be demonstrated in the smear in over 
80 per cent, of the cases of kidney tuberculosis and in probably a 
higher percentage in inoculation tests. The greater sensitiveness 
of the guinea-pig test is admitted rather generally, and there is 
no doubt that it is a sine qua non of accurate work in the recogni- 
tion of tuberculosis in the genito-urinary tract. For some time I 
was under the impression that a positive inoculation test or a smear 
from a Centrifugalized ureteral specimen which showed tubercle bacilli 
pointed definitely to the diagnosis of renal tuberculosis. If, more- 
over, the slide showed some pus cells plus tubercle bacilli, despite 
good function, I believe I was justified in making the same diag- 
nosis and recommending nephrectomy. In view of the experiences 
gathered in a series of 8 cases I have been considerably shaken in 
my earlier convictions. Three of these cases I have selected, 
as they illustrate the great difficulty presented in interpreting the 
significance of ureteral tubercle bacilluria. 

The cases that I wish to report are arranged in definite sequence, 
based upon the lesser or greater probability of renal involvement. 
The first case, despite the fact that it has many of the ear-marks 
of renal tuberculosis, I am pretty well convinced has no such 
involvement; the second case is to my mind less definitely free from 
renal tuberculosis; while the third is so similar in many respects to 
cases of renal tuberculosis that I have not the hardihood to declare 
against that diagnosis. Though I am inclined to regard all three 
cases as tubercle bacillurias without renal involvement, I feel so 
insecure in my position that I am laying the facts before you for 
discussion. With the facts, such as they are, I am, however, 
convinced that nephrectomy is not indicated. 

Case I 18 (972). — M., aged thirty years. In March, 1916, patient 
began to have some discomfort in left side of lower abdomen. In 
April the left epididymis became involved. 

May, 1916. Examination showed a fairly well-nourished man, 
with definite tuberculosis of left epididymis. The vas was normal. 
Nothing abnormal palpable by rectum except slight induration 
about the right vesicle. The urine was clear and brilliant, but 
became turbid after gentle pressure on the prostate. Examina- 
tion of urine voided before palpation of prostate showed many 
pus cells, a few red blood cells and epithelial cells, numerous tubercle 
bacilli in small groups and isolated. After palpation of prostate 
and vesicles, in the turbid voided urine, the pus and red cells were 

18 Histories are abbreviated. The careful bacteriological work was done bv Dr. 
II. L. Cellcr. 
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more numerous, and the tubercle bacilli were much more readily 
found. 

There was no pain on urination and no frequency. No other 
evidence of tuberculosis was detected. There was no cough and 
no night sweats. 

The patient was placed on hygienic treatment, sexual intercourse 
was interdicted, roentgenotherapy was applied to the epididymis 
and to the prostate. 

June, 1916. Weight has increased nine and one-half pounds. 
Urine is clear and brilliant. Microscopic examination of eentrifu- 
galized specimen shows less pus and less tubercle bacilli. Despite 
roentgenotherapy the disease in the epididymis is extending. 

October, 1916. Has had nine intensive roentgen-rav applications. 
Disease has involved the whole left epididymis. Urine is brilliant 
and there are no vesical symptoms. Tubercle bacilli are present 
in voided urine, also faint trace of albumin, many red cells, and 
few pus cells. 

November, 1916. Cystoscopy showed normal bladder and nor- 
mal ureteral meati. There was slight bulging over the position of 
the prostate. Three specimens collected from each kidney. The 
indigocarmin output was strong and equal in both sides. In the 
posterior urethra there was slight play of prostatic lobes. In left 
sulcus there was purulent discharge. No ulcers seen. After oen- 
trifugalizing kidney specimens no visible sediment Was obtained 
on either side. Smears from the left kidney showed tubercle bacilli 
in fairly large numbers, a very few leukocytes and red cells. Smears 
from the right kidney showed no tubercle bacilli, but rather more 
white and red cells than on other side. Two guinea-pigs- were 
inoculated 19 from the last specimen from each side. Those inocu- 
lated with the urinary sediment from the left kidney died in one 
week and showed no tuberculosis; those from the right kidney lived 
six weeks and were negative. 

" Rectal examination showed left half of prostate elastic and 
larger than right. 

November 15. Removal of left testis for extensive tuberculosis 
of epididymis and adjacent testis. From this patient made an 
uneventful recovery, and after spending two weeks in the country, 
where he gainer! about ten pounds, a cystogram was taken to deter- 
mine whether the left ureteral orifice was patulous or riot. So 
ureteral ascent took place even when the patient strained against 
the tied-off urethra. The voided urine is still brilliant, though in 
the first glass there are a few flocculi. The eatheteriml bladder 
urine continues brilliant and clear. Its sediment contains tubercle 
bacilli and pus evils. There is no kidney sensitiveness and there 
are no vesical symptoms. Patient feels perfectly Well (hebruary, 
1917). 


i» Jntm-nKIi'inimlly an! ifi i’f ‘in. 
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Remarks. What is the significance of the tubercle bacilluria in 
the specimen from the left ureter? Do they indicate left renal 
tuberculosis? are they the result of an excretory activity of a non- 
tuberculous kidney? or are they present as the result of a contami- 
nation or a reflux? 

I admit that a renal tuberculosis cannot be excluded. The 
continued absence of all vesical symptoms of the equal function of 
the two kidneys as well as the brilliantly clear vesical urine suggest 
that the kidney is not tuberculous. Are we then dealing with an 
excretory phenomenon or a contamination? To differentiate 
between these two possibilities appeals well-nigh impossible. 

Case II 20 (391-917).— -M. J., aged thirty-five years. As a child 
he had a tuberculous infection of the knee; since then has had no 
further sign of any tuberculous disease. In 1912 the patient devel- 
oped some vague pleural irritative signs at his left base, which 
cleared up slowly. Thereafter he developed a series of urinary 
symptoms that gave him considerable distress. He had marked 
pain at the end of urination, with increased frequency, and the 
appearance of blood. There had been no lumbar pains and no 
colic. He had never passed sand or gravel. Examination of his 
bladder urine obtained by catheter showed enormous numbers of 
tubercle bacilli. The slide which I examined was literally covered 
with Koch bacillus. Physical examination showed a young man 
without any pulmonary involvement. There was no kidney 
tenderness, and the kidneys w r ere not palpable. His prostate ivas 
smaller than normal, the right half impressing me as slightly 
atrophic. The testes were normal. Cystoscopic examination was 
made under the impression that the patient was suffering from a sec- 
ondary vesical tuberculosis, with a primary focus in the left kidney, 
to which I had ascribed the earlier symptoms at the left 
base. 

March 1, 1912, Cystoscopy and ureter catheterization. Blad- 
der mucosa was deeply injected in trigone down to the neck. Edema 
well marked here, and this area bleeds readily. No ulcers and no 
tubercles were seen. Both ureteral meati were small but normal 
in appearance, without any periureteral injection or edema. Both 
ureters were catheterized and almost clear urine was obtained. 
Left kidney: albumin, 0; urea, 1.3 per cent.; few red and pus cells. 
Right kidney: albumin, 0; urea, 1.5 per cent.; occasional red cells; 
very few pus cells. Within seventeen minutes there was a strong 
discharge of indigocarmin on both sides. Cultures from the bladder 
and from each of the kidneys ivere sterile. Careful search in slides 
from the kidney urines, carried out by three examiners, one of v'hom 
spent eight hours in the search, failed to show any tubercle bacilli. 

* This might occur despite the presence of a renal tuberculosis, though 


:o Med. Record, October 11, 1913. 
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it was surprising in view of the myriads that had just been found 
in the bladder specimen, recovered at this examination. 

Urine from both sides inoculated into guinea-pigs gave positive 
results. 

After the cystoscopy the patient was kept in bed and the vesical 
symptoms gradually disappeared. Still, the bladder specimens 
contained tubercle bacilli, and my attention was naturally directed 
to the lower tract. I catheterized the bladder before and after 
gentle massage of the prostate and found what we took to be an 
increase of bacilli in the second specimen. This I regarded as pre- 
sumptive evidence of local disease, and to test this conclusion, 
which was so opposed to my original interpretation, I decided to 
use the tuberculin test. 

Under 1 mg. of tuberculin all the vesical symptoms returned — 
hematuria, pain, and increased frequency. At the same time there 
was a mild febrile reaction and locally the half of the prostate that 
I had regarded as atrophic became markedly tender for the first 
time. This reaction rapidly subsided and the patient was placed 
on therapeutic doses of tuberculin, with the result that all the 
symptoms of vesical irritation disappeared, and no tubercle bacilli 
or red cells were to be found in his urine during the next six months. 

Until November, 1915, patient continued well and had no vesi- 
cal symptoms. Throughout this time he states his urine has been 
clear, aud I have seen it on and off and found it brilliant and abso- 
lutely clear. In November, 1915, a few months after his marriage, 
bladder irritability began anew and lasted one week. In January, 
191G, another attack of bladder irritability, with burning pain at 
end of urination. Day frequency was normal and at night voided 
once. There was pressure in the perineum. The voided urine 
contained a few red cells, numerous pus cells, tubercle bacilli, and 
a faint trace of albumin. Patient went to the West Indies, discon- 
tinued sexual intercourse, and felt well until March, when he had 
another attack. In April, 191(i, he was examined in another clinic, 
with the following results: 

Cystoscopy showed “a trigone hyperemie and hypertrophied, 
with bits of adherent mucus but no definite ulceration. Both 
ureteral orifices were apparently normal. The specimen from the 
right ureteral orifice showed an occasional white cell, no tubercle 
bacilli. The specimen from the left ureter shower! many pus cells 
and a few definite tubercle bacilli. The functional test “ho wed 
IS c.e. excreted from the right side, with 15 per cent, plithalein and 
2 $ c.e. excreted from the left side in half an hour with 1“ per rent, 
plithalein." Guinea-pigs inoculated from both sides were jwwtive. 

On these finding.- the diagnosis of left renal Tubemiin-is was made 
and nephrectomy advised. 

I saw the patient on April 25, 1919, when there wa- no f tdn.y 
tenderness lmt. slight tenderness over the pro Ante J«r rectum. 
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The first urine was clear but contained a few flocculi. The cathe- 
terized specimen was macroscopically clear, but contained pus cells 
and tubercle bacilli. After gentle massage of prostate with the 
catheter in the posterior urethra, blood and frank pus were 
obtained. 

Cystoscopy showed normal bladder except just behind the left 
ureter orifice and over a moderately bulging prostate, where two 
very small, probably traumatic, submucous hemorrhagic areas 
were visible. There was slight hyperemia about the right ureter 
orifice but none about left. The indigocarmin output was intense 
in sixteen minutes and equal on both sides. Rectal examination 
showed the right half of the prostate smaller than the left, and this 
smaller half was slightly tender. The bladder capacity varied from 
12 to 19 ounces, and there was no frequency; no night urination. 

The examination of the bladder specimens obtained at cystoscopy 
showed: albumin, a trace; urea, 0.9 per cent.; epithelial cells; many 
pus cells; moderate number of red cells, with tubercle bacilli in 
clumps. 

The right kidney specimen showed: no albumin; urea, 0.9 per 
cent.; epithelial cells; occasional leukocytes; no red cells. No 
tubercle bacilli found. 

The left kidney specimen showed faint trace of albumin, urea 
1 per cent., epithelial cells, moderate number of white cells and 
small number of red cells, together with isolated tubercle bacilli. 

Two guinea-pigs inoculated with sediment (centrifugalized) and 
with supernatant fluid from the right kidney developed tubercu- 
losis. Of two guinea-pigs inoculated with sediment and with 
supernatant urine from left kidney, the former was positive and the 
latter negative. 

Since this cystoscopic examination the patient has been under 
regular observation. He has no increased frequency nor nocturnal 
urination. His voided urine is brilliant but contains flocculi, while 
the catheterized bladder urine is regularly brilliant and clear, 
though the microscopic examination regularly shows pus cells and 
tubercle bacilli. Even after long centrifugalization there is only 
the slightest sediment. The patient has gained weight and feels 
perfectly well. 

January 6, 1917, his voided urine was reported as follows: Gross 
appearance; amber; clear; flocculent sediment of mucus; albumin 
(cold nitric acid test) negative. Microscopic (centrifuged) fresh: 
moderate number of pus cells and mucus; stained; pus cells, very 
many tubercle bacilli in smaller and larger clumps. 

Remarks. This patient has been under observation for five years 
— that is, since he first showed a tubercle bacilluria. Originally 
the inoculation tests from both kidneys were positive, though the 
slide examination was negative. As the patient had a distinct 
focus in his prostate and had no symptoms of persisting vesical 
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irritation, had brilliant clear urine, and normal kidney function, I 
was inclined to look upon the bilateral ureteral tubercle bacilluria 
as a contamination or as an excretory phenomenon. Others to 
whom I submitted the data in this case took Casper’s attitude 
previously .mentioned, and suspected a bilateral renal tuberculosis. 
After a period of quiescence lasting four years the original symptoms 
recurred, and by two cystoscopists practically the same data are 
found as at the earlier examination. Both kidneys functionate well; 
both ureteral specimens induce tuberculosis in the guinea-pig; but 
now the left kidney specimen contains more white cells than four 
years earlier and some tubercle bacilli are demonstrable in the 
smear from this side. Even now the bladder urine is brilliantly 
clear, though the sediment shows a moderate number of pus cells 
and tubercle bacilli. There is no frequency, no pain, and appar- 
ently the patient is in perfect health. 

From all these data it is impossible to exclude a left renal tuber- 
culosis. Such was my original suspicion five years ago. After care- 
fid study I felt convinced at that time that the kidneys were nor- 
mal despite the positive inoculation tests on both sides, even 
though there were more leukoc.ytes in the left specimen than is 
normal. What is the significance of the four positive inoculation 
tests with the right ureteral specimens? Has that always been 
due, both in the hands of others and of myself, to contaminations? 
Or is it an excretory bacilluria, derived from the prostatie focus? 
With such brilliant urine, without any vesical symptoms, with 
apparently perfect health and gaining weight, I believe I am not 
justified in recommending removal of the left kidney despite the 
fact that from this side we recovered nine months ago tubercle 


bacilli in the smear. 

Case III (30 03). — S., male, aged thirty-four years. Previous 
gonorrheal and syphilitic infection. .Since the middle of lOln 
swelling of left epididymis, associated with bladder irritability, ter- 
minal bleeding, and pain. These persisted for three months. An 
abscess formed in the left half of the scrotum and discharged pus. 
Gradually the swollen area diminished, but the sinus persisted. 

June, 101(5. This condition was still present. There was no 


vesical irritability. The patient was well nourished, and except 
for the discharging sinus leading to a tuberculous epididymis and 
an enlarged left prostatie lobe the patient was in excellent health. 
Ilis urine was turbid and contained pus eells and tubercle bacilli. 

June 2d. Cvsto-copy showed absolutely normal bladder. I he 
lips, of the left ureteral orifice appear slightly separated. After 
passing ureteral catheters some indiiroearmine was introduced into 
the bladder, and it was recovered through the left ureteral catheter 
proving a definite reflux up this ureter. Subsequent nrgyro! and 
rocntgen-ray.s. with bladder filled and patient in the 1 rendelenburg 
position, showed no ascent (really descent i lip the ureters, f h'‘ 
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left kidney shadow was normal in size. The bladder urine (by 
catheterization) showed a faint trace of albumin, many white and 
red blood cells, and many clumped tubercle bacilli. The left kid- 
ney 'specimen showed urea 0.2 per cent., a few white and red blood 
cells, \and tubercle bacilli. The right kidney specimen showed: 
urea, 0.8 per cent., and epithelial cells and cylindroids. Guinea- 
pig inoculation from right side was negative. 

June 24. Partial orchideciomy and epididymeetomy (left side). 
After recovery from this operation the patient went to the coun- 
try and gained almost twenty pounds. On his return in November 
lie felt perfectly well, had no vesical symptoms and no tenderness 
in the lumbar region. In the left scrotum there was a narrow sinus 
and several, probably tuberculous, nodules. The voided urine was 
turbid while the catheterized bladder urine was much clearer. 
Both contained pus cells and tubercle bacilli. The bladder was 
thoroughly irrigated with 2600 c.c., and the terminal wash fluid 
was examined for tubercle bacilli, which could not be found in the 
smear but where demonstrable by the inoculation test, thus showing 
-how difficult it is to wash the bladder clear of tubercle bacilli. 

December 1. Cystoscopy shows a congested trigone. There is 
no evidence of disease in the bladder except a longitudinal area 
overlying the left vesicle to the outer side of the left ureteral ori- 
fice, where the mucous membrane is injected, edematous, and 
pushed forward by the underlying tuberculous left seminal vesicle. 
The right ureter admitted a catheter readily, and while the catheter 
was in situ 10 cm. up the ureter, an indigocarmine reflux up this 
ureter was demonstrable. The left ureter admitted a catheter 
3.5 cm., and at this level it was obstructed. The catheterized blad- 
der specimen showed a heavy sediment containing pus and epithe- 
lial cells. No red blood cells. Many tubercle bacilli. The specimen 
from the right kidney showed urea, 1.8 per cent.; no tubercle bacilli; 
a few red cells and epithelial cells. The specimen from the left 
kidney showed urea, 1.1 per cent.; very few tubercle bacilli; pus 
cells much less numerous than in bladder specimen; many epithelial 
cells, few red cells. The inoculation tests were positive on left 
side and both pigs used for the right side were negative. 

February 5, 1917. Patient is in excellent condition. Has no 
frequency of urination and no pain. 

Remarks. In this patient there is a definite left-sided genital 
tuberculosis, with pus and tubercle bacilli in his catheterized 
bladder urine. At the first cystoscopy a definite reflux up the left 
ureter was demonstrable, and the suspicion was entertained that 
this might account for the presence of the few tubercle bacilli and 
few pus cells as well as the apparently lower urea output on this 
side. Almost six months later, without the development of signs 
pointing to a definite renal involvement, a reexamination was 
made, and now there was cystoscopic evidence of marked disease 
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of the left seminal vesicle, with obstruction to the passage of the 
ureteral catheter beyond 3.5 cm. Now there were more pus cells 
m the left kidney specimen than before. Does that mean left renal 
tuberculosis or does it point to a ureteritis of the lower end of this 
ureter, due to the marked inflammation of the adjacent seminal 
vesicle? Naturally a renal tuberculosis cannot he excluded. I 
am at a loss to interpret the significance of the ureteral tubercle 
bacilluria. It may owe its origin to any one or all three of the 
factors to which I have repeatedly called attention in this discussion. 

In closing, I am in the unfortunate position that, despite careful 
study, I can make no categorical statements as to the significance 
of the ureteral tubercle bacilluria, and I come back to my opening 
remarks that each case must be decided upon its merits, and only 
after such careful study as each patient will permit may we be in 
a position to decide as to whether the tuberculous disease has 
involved the kidney or not. Before one has reached a definite 
decision that the ureteral tubercle bacilluria is due to renal tuber- 
culosis, the next step, removal of the kidney, must be relegated to 
the future. 


ALBUMINURIA AND HEMATURIA FOLLOWING THE ADMIN- 
ISTRATION OF HEXAMETHYLENAMIN. 

By Joseph II. Wiseman, A.B., M.D., 

ASSISTANT raOFESSOIt OF MEDICINE, COLLEGE OF MEDICINE, SYRACUSE UNIVERSITY 1 . 

Nicolaier, in 1S94, was the first to note the fact that painful 
micturition and hematuria may at times result from the adminis- 
tration of hexamethylcnamin even when given in small amounts. 
The occurrence of albuminuria and hematuria has been discussed 
from time to time, nevertheless the number of reported casts is not 
large and the subject lias not received the attention it deserves. The 
following 5 cases are of interest: 

Case I. — N. R., aged two years, during an attack of acute otitis 
media was given hexamcthylenamin, gr. iiss, every four hours. No 
symptoms of urinary irritability were noted, but three days later the 
urine examination was as follows: Normal color; moderately tur- 
bid; contains a number of large shreds; acidity 110 degrees; 1023; 
albumin 0.25 per cent.; sugar and indican absent; aldehyde test 
negative. The microscope showed large numbers of blood and 
pus cells. The hexamcthylenamin was discontinued, and six days 
later the urine had again become normal. 

Case II .—Miss M., aged twenty-one years, was under treatment 
for neurasthenia and intestinal putrefaction. On August 0, 1013, 
the urine was bright green in color; moderately turbid; acidity 
M0 degrees; 1020; albumin and sugar absent; indiean enonnondy 
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increased. The green color may possibly have been due to chemical 
changes in the large amount of indican which was present. The 
patient was ordered to take gr. x of hexamethylenamin three times 
daily. On August 11 she stated that for several days she had been 
troubled with severe pain and burning upon micturition, and on one 
occasion had noticed several small, flesh-like pieces in the urine. 
On that day the urine was very turbid; contained many large 
shreds; albumin ring very dense; indican moderately increased; 
the microscope showed many pus cells; squamous epithelium; uric 
acid and bacteria. After withdrawal of the hexamethylenamin the 
urinary irritability and the albumin disappeared. 

Case III. — W. W., aged twenty-seven years, seen April 18, 1913. 
The patient had suffered repeated attacks of rheumatic fever and 
presented a chronic tonsillitis and a severe aortic and mitral endo- 
carditis. The urine was of normal color; acidity 42 degrees; no 
albumin or sugar; indican moderately increased. He was ordered 
to take gr. xx of hexamethylenamin three times daily. When seen 
two days later he stated that about half an hour after the first dose 
of medicine he began to have burning urination. This increased in 
severity until the distress became very acute and the urine markedly 
bloody. Examination showed the urine to contain a large amount 
of blood; acidity 50 degrees; albumin a large trace. The hexa- 
methylenamin was at once withdrawn, but the patient possibly 
may have decided to run no further risks, for he did not return 
for observation. 

Case IV. — Miss W., aged eighteen years, seen March 10, 1912, 
presented signs of an infection of obscure origin, involving the 
urinary tract. March 12 urine examination was as follows: Very 
turbid; dirty yellow; acidity 110 degrees; 1025; slight trace of 
albumin; marked excess of indican; blood and pus cells frequent; 
squamous epithelium; urates and numerous bacteria. March 16 
the albumin had disappeared. A prescription containing gr. v of 
sodium benzoate and gr. x of hexamethylenamin was given, to be 
taken three times daily. March 19 the urine showed a large amount 
of albumin, estimated at | per cent., and an increased amount of 
blood. Five days later, March 24 the albumin bad increased to 
0.5 per cent., Esbach. The patient complained of some pain and 
burning on passing urine. The hexamethylenamin was withdrawn, 
and eleven days later, May 4 the albumin had entirely disappeared. 
A few days afterward the hexamethylenamin prescription was again 
started, but on May 17 the urine presented a large amount of albu- 
min, estimated at 0.25 to 0.5 per cent. When the hexamethyl- 
enamin was a second time withdrawn the albumin promptly subsided 
to the usual slight trace. The signs of urinary infection continued 
for over a year, and June 13, 1913, helmitol, a citric acid salt of hexa- 
methylenamin was prescribed in doses of gr. v, t. i. d. The urine 
on that day showed only the slightest possible trace of albumin. 
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No symptoms of urinary irritation were noted, and three davs later 
the dose was increased to gr. x three times daily. June 'l5 five 
days after the administration of kelmitol had been begun, the urine 
showed 0.25 per cent, of albumin, with considerable blood and pus. 
The lielmitol was promptly discontinued and the urine again re- 
turned to its usual condition, showing only the slightest possible 
trace of albumin June 23. 

Systematic investigation of the urinary tract proved the infection ‘ 
to be limited to the bladder. Bacteriological examination of the 
urine showed the Bacillus coli communis, together with other 
unidentified forms. Several examinations of the cathetcrixcd urine 
failed to reveal tubercle bacilli, and guinea-pig inoculation was 
negative for tuberculosis. 

Case V. — Miss F., aged thirty-five years, consulted me June 
26, 1915, for a subacute cystitis. She was treated by bladder 
irrigations with silver nitrate solution. Because of the alkaline 
reaction of the urine, acid sodium phosphate was given in addition 
to liexamethylenamin. On two occasions symptoms of urinary 
irritability appeared, together with slight albuminuria. In each 
instance the urinary acidity was very high, 70 and 110 degrees 
respectively. After a brief withdrawal of both drugs the disagree- 
able symptoms promptly disappeared. 

Less than a decade ago, Crowe and others showed that after the 
ingestion of liexamethylenamin the drug could be demonstrated 
in practically every fluid of the body. These investigations led to 
the hope that we were in possession of a therapeutic weapon which 
would prove to be of great efficiency in man}' infectious diseases. 
Practising physicians began to use liexamethylenamin in a wide 
variety of infections (many still continue to employ it), expecting 
it to present the same striking benefits already observed in certain 
urinary disorders. The results have usually proved disappointing, 
and further laboratory studies have already shown the reasons for 
failure. 

The therapeutic effects of hexamethylenamin depend entirely 
upon its conversion into ammonia and formaldehyde. Jlexamethyi- 
ennmin itself has no antiseptic action, even in ns strong a concen- 
tration as 10 per cent., and the only object in giving the drug is to 
administer weak formaldehyde. The liberation of formaldehyde 
may possibly occur to a slight extent in neutral or weakly alkaline 
solutions, particularly if exposure to the action of the drug con- 
tinues for considerable time, but for practical purpose, no formal- 
dehyde is formed save in an acid medium, brine, gastric juice, and 
sweat are the only acid secretions of the body, and the therapeutic 
action of liexamethylenamin must therefore be limited to tlu-c 
secretions. Not only has liexamethylenamin been found in prac- 
tical! v all normal body fluids, but likewise in various pathological 
exudate.-, such as serous effu-ions, pus aeeutnulntiott-, di- f barge 
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from otitis media, etc.; yet competent investigators have been 
unable to demonstrate the presence of formaldehyde in any of 
these fluids. 

The liberation of formaldehyde from hexamethylenamin depends 
upon three factors: the concentration of the drug, the duration of 
its action, and the acidity of the medium. These facts have prac- 
tically limited its therapeutic application to diseases of the urinary 
tract, principally those of the bladder, although further study may 
show it to be of service in stomach diseases or in certain skin dis- 
orders accompanied by acid sweat. 

The longer the urine is retained in the bladder and the higher its 
acidity the greater will be the formaldehyde production. Degrees 
of acidity less than 20, expressed in terms of decinormal sodium 
hydrate, are not favorable. In strongly alkaline urine the drug is 
useless, but in such a condition acid sodium phosphate (not the 
sodium phosphate commonly used) may be administered to render 
the urine acid. To give hexamethylenamin in combination with 
an alkali is entirely irrational. 

Clinically the best results of hexamethylenamin medication are 
seen in the urinary bladder. Here we have an acid medium, a 
favorable temperature, and an exposure of the urine to the action 
of the drug for a variable period, often several hours. It is believed 
that hexamethylenamin is not broken up into formaldehyde and 
ammonia until it reaches the bladder. This would explain its 
disappointing action in many cases of pyelitis and other kidney 
diseases. In certain individuals, particularly if the urine presents a 
high degree of acidity, it is possible that formaldehyde conversion 
may occur in the kidney itself. Even in these cases, however, the 
urine is passed along into the bladder so rapidly that any thera- 
peutic action is questionable. The possibility of renal irritation 
from the formaldehyde, which perhaps is occasionally split off in 
the kidney, must be kept in mind. Under ordinary conditions, 
however, hexamethylenamin causes no irritation of the kidneys. 

When untoward effects appear during the course of hexamethyl- 
enamin administration they usually may be traced to the following 
causes: Insufficient dilution of the drug, high urinary acidity, or 
personal idiosyncrasy. The most common symptoms are those of 
vesical irritability, and may vary from slightly increased frequency 
of micturition to severe vesical tenesmus or even strangury. Albu- 
min or blood is often present in the urine. Unless obscured by blood 
the macroscopic appearance of the urine is very characteristic. It is 
pale in color, turbid from pus cells, and shows a large n um ber of 
flakes and shreds which are different than those seen in any other 
condition. The source of the blood found in patients showing 
urinary irritation is probably the bladder. Crowe reports that in 
dogs in whom an experimental hematuria had been produced by 
enormous doses, after the subsidence of acute symptoms, microscopic 
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examination of the kidneys failed to disclose any evidence of per- 
manent damage. Of 95 patients who had received an average daily 
dose of 75 grains for ten days, painful micturition and hematuria 
occurred seven times. In 3 of the cases which came to autopsy it 
was apparent that the hematuria had its origin from the mucous 
membrane of the bladder and was not due to acute renal irritation. 
In the remaining 4 cases the urine rapidly became normal upon the 
withdrawal of the drug. 

The source of the albumin found in similar cases has not been con- 
clusively demonstrated. Levy and Strauss believe that individuals 
with a high urinary acidity may liberate formaldehyde in the kid- 
neys, and under these conditions may develop hematuria or albu- 
minuria. In the writer’s cases no renal elements were found in any 
of the specimens of urine examined, yet the large amount of albumin 
present in some instances pointed to a kidney rather than a bladder 
origin. 

The treatment of irritation of the urinary tract following the 
administration of Jiexamethylenamin is simple. Withdraw the 
drug, give large amounts of fluid, together with alkalies, and in a 
short time conditions will almost invariably return to normal. Jf 
hexamethylenamin were always prescribed with large quantities of 
fluid, many, although not all, cases of irritation would be avoided. 

In the treatment of pyelitis and other kidney conditions, results 
cannot ordinarily be obtained unless large doses arc given and the 
urine is highy acid or is rendered so, preferably by acid sodium 
phosphate. Such patients must be carefully watched for signs of 
urinary irritation. 

A study of the writer’s cases leads to the conclusion that the most 
important cause of albuminuria or hematuria following the admin- 
istration of hexamethylenamin is abnormally high urinary acidity. 
In 4 out of the 5 reported cases the acidity was above 1 00 in terms of 
decinormal sodium hydrate, and in Case II, it reached the exceed- 
ingly high figure of 140. It is therefore necessary to carefully 
determine the urinary acidity of all patients who are taking hexa- 
methylenamin. If the acidity becomes too low or disappears 
entirely the drug is inefficient, whereas with a high degree of acidity, 
irritative symptoms are likely to appear. High dilution of the 
urine impairs the formaldehyde action; conccntrntratinn of the urine 
increases formaldehyde activity, but favors unpleasant results. The 
physician must therefore steer a middle course. 
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TUBERCULOUS PERITONITIS. 

By B. Z. Casiiman, M.D., 

PITTSBURGH. 


Tuberculous peritonitis is a condition that occurs much more 
frequently than is recognized, because, (1) it occurs in a latent form 
without symptoms and is discovered only at autopsy or during lapar- 
otomy for other conditions, and (2) its manifestations are so 
varied that the diagnosis is often obscure. This is true particularly 
of the localized forms. The history of many cases of tuberculosis 
of the peritoneum is that of recurrent attacks of abdominal symp- 
toms with intervals of freedom from the symptoms. It is only when 
the process becomes extensive enough or gives sufficient evidence 
on examination to warrant a diagnosis that the condition is recog- 
nized. Many of these, in view of the tendency to spontaneous 
recovery, never reach this stage, and the disease becomes limited 
before recognized or even suspected. The cases that are diagnosed, 
therefore, are usually advanced cases. Tuberculous peritonitis 
may occur at all ages, but its occurrence is noted more frequently 
between twenty and thirty years of age. It is usually associated 
with tuberculosis of other portions of the body, and primary tuber- 
culous peritonitis is rare, if it ever occurs. The frequent association 
of ^tuberculous peritonitis with genital tuberculosis in both sexes, 
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pulmonary tuberculosis, tuberculous adenitis, or tuberculosis of 
some portion of the intestinal tract is an aid to its diagnosis, and in 
the presence of these forms of tuberculosis any abdominal symptoms 
or complications should suggest the possibility of tuberculous peri- 
tonitis. The coexistence of involvement of another serous cavitv, 
especially the pleural cavity, is of great importance in diagnosis. 
In women it is frequently associated with underdevelopment of the 
genital organs and sterility. The occurrence of tuberculous peri- 
tonitis as a part of a general miliary tuberculosis will not be con- 
sidered here. The disease occurs in three forms: tire miliary, 6S 
per cent., the chronic adhesive, 27 per cent.; the chronic ulcerative, 
4 per cent. Symptomatically we have the acute, the subacute, and 
the chronic types, the latter two usually merging into each other. 
The acute type may simulate acute appendicitis or intestinal 
strangulation, and the temperature may reach 103° and 104°. The 
subacute type with abdominal pain and tenderness, continued fever, 
distention, diarrhea, and relatively low leukocyte count may be 
confused with typhoid fever. In the subacute and chronic types 
the presence of fluid or tumor masses usually leads to the diagnosis, 
especially when there are multiple masses present. We have found 
that the presence of palpable nodules due to conglomerate tubercles 
on the peritoneum of the cul-de-sac, which are readily felt on rectal 
examination, has been of value in diagnosis, although in these cases 
metastatic new growths must be ruled out. In 4 of our cases these 
nodules were felt on rectal examination. Moderate distention, 
abdominal tenderness without muscle spasm, abdominal discomfort, 
anorexia, alternating constipation and diarrhea, irritability of the 
bladder, weakness, loss of weight, and sometimes vomiting may be 
prominent features; in fact, the symptoms are most varied, and 
this disease may simulate almost any intra-abdominal condition, 
as is evident by the variety of incorrect diagnoses made in this 
disease. The symptoms and signs due to the presence of excess of 
fluid may constitute the whole clinical picture. Pigmentation of 
the skin occurs in quite a percentage of the cases, and there is 
usually a rise of temperature which varies from a high continued 
fever to a slight evening elevation. Normal or even subnormal 
temperature may be present. Blood-pressure is usually low. A 
normal or slightly increased leukocyte count with relative lympho- 
cytosis is usually present as in other forms of tuberculosis, awl is n 
diagnostic aid. 

The tuberculin tests are o limited value. We have had some 
interesting experiences with the von Pirquct test, in that in several 
of the cases a weakly positive test became strongly positive as the 
patient’s condition improved, especially in the rapid improvement 
that sometimes follows a laparotomy. In one instance a negative 
von Pirquct test on admission of the patient made tis doubt th>- 
presence of a tuberculous process. This patient was emanated 
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and anemic, and there were multiple masses felt in the abdomen 
and on rectal examination nodular masses were felt in the eul-de- 
sac. The negative von Pirquet test made the diagnosis of malig- 
nancy very probable, although our first impression was that of 
tuberculosis. After several weeks of treatment, in which the 
patient’s general condition improved, the von Pirquet test was re- 
peated and found positive. This was absolutely diagnostic, and at 
operation extensive tuberculous involvement was found. This 
patient was evidently so overwhelmed with the infection when first 
observed that there was no reaction to tuberculin; but as improve- 
ment took place and the patient attained a resistance there was 
again a response to the tuberculin test. We have seen several 
very weakly positive von Pirquet tests in tuberculous peritonitis, 
and in three the test was absolutely negative The subcutaneous 
test is of value in the afebrile cases, but should be used with 
caution. When there is ascites it is sometimes difficult to differ- 
entiate from cirrhosis of the liver, especially since the two are 
often associated, the cirrhosis with ascites apparently predisposing 
to tuberculous infection of the peritoneum. The cytology and 
bacteriology of the fluid is not of much value in differentiating from 
other types of ascites, because tapping of the abdomen is dangerous 
in this condition, as the ascitic and adhesive processes are frequently 
combined and the danger of puncturing the intestine is a real danger. 
Tubercle bacilli are seldom found in the fluid. A lymphocytosis 
of the fluid is suggestive of tuberculosis, as is also the presence of a 
bloody fluid. The fluid is usually straw-colored or bloody, and may 
be purulent in the chronic ulcerative form. Encysted fluid in the 
midline, often mistaken for an ovarian cyst, and tumor due to rolled- 
up omentum lying transversely across the upper abdomen are fre- 
quently observed in the chronic forms. Multiple irregular masses 
often lead to the diagnosis of a malignant condition. It is inter- 
esting to note that in 2 of our cases the appendix had been removed 
previously, with diagnosis of chronic appendicitis, but without 
relief of symptoms. 

The prognosis of tuberculous peritonitis is good. Oschner states 
that 50 per cent, are cured by medical treatment alone and that 50 
per cent, of the remainder are cured by surgical intervention. Cases 
should be well for at least three years before pronounced cured, as 
there are many relapses within that time. The prognosis is affected 
unfavorably by the presence of active tuberculosis of the lungs 
or extensive intestinal tuberculosis. Persistent diarrhea usually 
signifies intestinal involvement. 

Of the different forms of tuberculous peritonitis the chronic 
ulcerative caseating variety presents the least chance of recovery 
with either method of treatment. Collections of pus in the abdomi- 
nal cavity or between coils of intestines, perforation, and fecal 
fistulre are to be feared in this variety. 
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The history of tuberculous peritonitis is that it was at one time 
considered hopeless. This was followed by the surgical age in 
which all cases were operated, with a high percentage of reported 
cures, which, however, failed to stand the test of time. The pen- 
dulum swung back to where operation was considered by some as 
of no benefit, while others insisted on its value. Today there is an 
effort to select those cases which are best suited for so-called medical 
treatment and those in which surgical procedures are indicated. 
There is no doubt that in properly selected cases, laparotomy, 
under conditions which throw the least strain on the reserve strength 
of the patient, is followed by a much more rapid and marked pri- 
mary improvement in the condition than under medical treatment 
alone, and that in cases that are apparently at a standstill or in 
which the process is actually extending, laparotomy frequently 
turns the tide and is followed by improvement. The medical 
treatment is always indicated, and operation should be merely an 
incident in the general plan of treatment. In patients who were not 
considered proper subjects for surgical treatment when first seen, 
and were treated medically until conditions were more favorable, 
we have repeatedly observed that the comparatively slow improve- 
ment under medical treatment was followed by rapid improvement 
after laparotomy, and that surgery deserves a place in the treatment 
of tuberculous peritonitis cannot be denied. The objection that 
the cures are not permanent and that recurrences occur is just as true 
of medical treatment. In properly selected cases the primary 
improvement is usually marked, but these patients must be kept 
under a careful regime until the danger of recurrence is past. 

The treatment of tuberculous peritonitis should be similar to the 
treatment of tuberculosis fclscwhere, in that it should be primarily 
the treatment of the patient’s general condition and the treatment 
of the local condition is secondary, since complete surgical extirpa- 
tion of the diseased area is impossible. There have been various 
theories ns to the way in which simple laparotomy acts favorably 
in these cases. The most logical one seems to be that the good 
effects of laparotomy come from the resultant hyperemia from 
exposure of the peritoneum to the air. Nassauer reopened the 
abdomen three hours after operation for tuberculous peritonitis 
and observed a hyperemia of a degree which he says cannot he appre- 
ciated unless actually seen. laparotomy in experimentally in- 
duced tuberculous peritonitis in rabbits is followed by a hyperemia 
of greater degree and longer duration than in rabbits without 
tuberculous peritonitis. This is due to the action of air on the peri- 
toneum ns it does not occur if the operation is done with the animal 
submerged in normal salt solution. It is this hyperemia that we 
aim to get in the use of tut terra! in in the focal reaction. It is the 
foundation of Hier’s hyperemia treatment of tulwrcuhxi-. Ttib'-r- 
culmts le-'tons anywhere in the IkkIv are healed by cncnp-ulntmn 
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with fibrous tissue. The lymphocytes play a part in the fight 
against tuberculosis analogous to the part played by the leukocytes 
in other infections. There is a zone of lymphocytes surrounding the 
tubercle and a relative lymphocjdosis in the blood just as there is a 
zone of polymorphonuclear leukocytes around a pyogenic infection 
and a polymorphonuclear leukocytosis in the blood. In this hyper- 
emia more blood and more lymphocytes are brought to a relatively 
chronic lesion, and in this way the natural processes of combating 
the tubercle bacilli and encapsulating them with fibrous tissue are 
aided. There is also an absorption of the products of growth of the 
tubercle bacilli as a result of this hyperemia which is equivalent to 
a dose of tuberculin. This is greatest in the acute cases and be- 
comes less in the more chronic types. It is because of their absorp- 
tion that laparotomy in the acute types may be actually harmful. 
That such absorption takes place is well shown in Case No, 15 of our 
series, in which the temperature rose sharply to 105° following 
simple laparotomy. This is equivalent to a large dose of tuberculin, 
and therefore is contra-indicated in the acute types of the disease 
in which the patient is already absorbing more than he can properly 
care for. For this reason patients with continuous fever above 99.5° 
or 100° should be treated conservatively until the process becomes 
more chronic. We hesitate to operate upon these cases for the same 
reason that we hesitate to give tuberculin to patients when the tem- 
perature is elevated. It is a different proposition from that in which 
a tuberculous lesion can be completely excised. 

The best results surgically are obtained in the chronic types with 
little or no fever, and especially in the miliary form with ascites. 
The impression that the fibro -adhesive form is not amenable to 
surgical treatment has not been our experience, for the types so 
frequently overlap, the miliary form being present in one portion 
of the abdomen and the fibro-adhesive form in another, the one form 
apparently an advanced stage of the other, and a complete disap- 
pearance of both may occur after laparotomy. 

Because of this overlapping of forms, on opening the abdomen if 
we encounter adhesions we lengthen the incision in an effort to get 
into the free peritoneal cavity, where we may find the miliary form. 
The operative procedure should be as simple as possible, consisting 
of laparotomy, with evacuation of fluid, if present, exposure of the 
peritoneum to the air, with a minimum of trauma and intra-abdomi- 
nal manipulation, and closure of the incision without drainage. 
Intra-abdominal medication is useless. Extensive breaking up of 
adhesions and the use of drains predispose to fecal fistula* and per- 
sistent sinuses, usually from secondary infection. The chronic 
adhesive form of tuberculous peritonitis is a healing process, and 
to break up these adhesions, unless for the purpose of relieving 
intestinal obstruction, is meddlesome surgery. The focus of infec- 
tion should be removed only when it can be done with little manip- 
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ulation. The operative treatment is largely a local treatment and 
the patient should be in as good general condition as possible, and 
the operation should not be so severe as to tax the patient’s 
resistance. It should be done under conditions that conserve to the 
greatest degree the strength of the patient, preferably under local 
or spinal anesthesia, preceded by the use of opiates. 

The conservative or non-operative or so-called medical treatment 
with which the surgical treatment should always be combined con- 
sists of keeping the patient at rest in bed and outdoors and on as 
liberal a diet as possible. When the temperature comes down we 
give tuberculin, estimating the dose for each individual patient by 
the method that was developed at the Tuberculosis League in Pitts- 
burgh. During the last two years we have been following Ttollier’s 
method of heliotherapy with good results. Although conditions in 
Pittsburgh are not as favorable for this form of treatment as are 
those in Switzerland,' we feel that our results hare been better since 
instituting this plan. Limited portions of the body are exposed 
daily for short periods to the direct rays of the sun, gradually in- 
creasing the surface and the time of exposure until the whole ex- 
posed body is well tanned. The head should be protected and the 
eyes shielded from the glare of tile sun, and care should be exerted ns 
to the rapidity in which the exposures are increased, judging this 
chiefly by the way the patient responds. Headaches and exhaustion 
are indications of improper reactions. The process of tanning should 
be gradual and sunburns should be avoided. By keeping the patient 
in the sun covered only by a sheet the tanning process takes place 
to a certain extent at times other than when the parts are directly 
exposed. These patients should be treated until all signs and symp- 
toms of the disease have disappeared, and a similar regime should 
be followed as nearly as possible for at least six months after the 
patient is allowed to walk. The patient should be observed for at 
least three years, for the brilliant results of any treatment arc much 
dimmed by the large percentage of cases that fail to stand the three- 
vear test that is insisted upon as essential to a cure. The prognosis 
of localized tuberculosis in children under conservative treatment 
is always better than in adults, and the indications for operation 
are less in this as in other forms of surgical tuberculosis in these 
young patients. We have had no experience with the roentgen-ray 
treatment of this disease. 

This paper is based on the analysis of 21 eases. Two left the 
hospital without operation, and in 1 ease that died no autopsy was 
obtained. In the remaining IS the clinical diagnosis was confirmed 
at operation or autopsy. 

Treatment and Results. Of the 21 cases, M were operated on 
at the St. Francis Hospital and 2 bad been operated elsewhere; •’ 
were not operated. Of the f> crises that were not operated, 2 diet 
in the hospital, 2 of them within two days after udmi.-don, and tie' 
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other 1 in two and a half weeks. One case refused operation and 
left the hospital in three weeks unimproved. The other case was of 
the acute type and simulated typhoid fever. This patient was not 
considered as the type for operation, and was treated conservatively 
and left the hospital improved. Of the 2 cases operated on at other 
hospitals and admitted later to the St. Francis Hospital, 1 left im- 
proved and the other unimproved. This patient refused to remain 
longer than three weeks. Of the 14 cases operated on at the St. Francis 
Hospital 1 died ten weeks after operation. This patient had tuber- 
culous pleurisy and the chronic adhesive type of tuberculous peri- 
tonitis. The von Pirquet reaction was negative. Adhesions were 
so dense that a very limited portion of the abdomen was exposed. 
The patient became greatly emaciated before death. The differ- 
ential count in this case one week before operation showed 3.7 per 
cent, small mononuclears. We believe that this is important and 
that a low lymphocyte count indicates a low resistance. The re- 
maining 13 cases were discharged improved, with temperature nor- 
mal or with only an occasional rise in the evening, and a diminution 
in size or a disappearance of palpable masses and with no evidence 
of reaccumulation of fluid, and with an improvement in the patient’s 
general condition. In 3 of these cases differential counts were made 
before and after operation, and all of them showed a marked in- 
crease in lymphocytes after improvement. Most of the cases showed 
a marked primary improvement soon after operation. The average 
duration of treatment in the hospital before -operation was two 
weeks and after operation eight and a half weeks. One case had 
been treated for five weeks at the St. Francis Hospital five months 
beforehand with diagnosis of typhoid fever (?). On second admis- 
sion diagnosis of tuberculous peritonitis was made and confirmed at 
operation. Another case simulated typhoid fever until the clinical 
diagnosis of tuberculous peritonitis was made by finding nodules on 
the peritoneum of the cul-de-sac. The fluid from the peritoneal 
cavity was examined in 2 cases, the one showing a specific gravity 
of 1022, and contained 91 per cent, lymphocytes. The other one 
showed 69 per cent, lymphocytes. No tubercule bacilli could be 
demonstrated in smears or on injection of guinea-pig. 

End Results. Letters were sent to 17 patients. Three of the 
letters were returned unopened. No replies were received in 8. 
Five reported as well. One of these was operated six years ago 
and one three years ago. The remaining 3 were operated on in the 
last two years. One of the cases, not operated, reported as improved, 
but has occasional attacks of abdominal discomfort. 

Analysis of Cases. The oldest patient was sixty-three and the 
youngest two years of age. Eleven were between twenty and 
thirty years. There were 11 females and 10 males. There was 1 
case of the chronic ulcerative type, 5 of the chronic adhesive, and 
the remainder the miliary with or without fluid and adhesions. In 
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4 of this series there is a note of palpable nodules in cul de sac. Six 
patients were recorded as well nourished. The rest were poorly 
nourished or emaciated. In 17 of the cases there is record of one 
or more leukocyte counts. The highest count was 16,000. This 
was in the 1 case of the chronic ulcerative type with pus formation. 
The lowest count was 5150. This patient died without operation. 
No differential count was made. Average white cell count in the 
series was 9990. The hemoglobin was recorded in 15 cases, the 
highest being 90 per cent., the lowest 52 per cent., and the average 
72 per cent. Differential counts were recorded in 11 cases, with an 
average of 28.3 per cent, mononuclears. There was a differential 
count on only one of the fatal cases. This patient died ten weeks 
after operation, and was the only operative fatality. The count 
was made one week before operation, and showed 3.7 per cent, small 
mononuclears and 14.9 large mononuclears. Differential counts before 
and after operation were recorded in only 3 cases. In 1 there were 
9 per cent, small mononuclears and 11.5 per cent of large mono- 
nuclears three weeks before operation, while two and a half months 
after operation there were 27 per cent, of small mononuclears and 5 
per cent, of large. In another there w'ere 17-* per cent, of small and 
and 7^ per cent, of large mononuclears two days before operation, 
and one month after operation there were 33 per cent, of small, 
and 5 per cent, of large mononuclears. In the other ease seven 
days before operation there were 20 per cent, of small mononuclears 
and 10 per cent, of large, while thirteen days after operation the 
small mononuclears were 30 per cent. The von Pirquct test was 
done in 9 cases. Six were positive and 3 were negative. One of 
these became positive later. The Wasscrmann test was done 
in 3 cases and was negative in all of them. There were no cases 
of primary tuberculous peritonitis, for other organs were found 
involved in all of the cases, namely: 

Glands in S; adnexa and lung in 1; lungs in 3; lungs and testicle 
in 1; lungs and pleura in 3; pleura in 3; meninges in 1. Of the 
6 cases with pleural involvement, -1 had effusion. 

In 9 of the 14 patients no organs were removed at operation. In 
the remainder the tubes or the appendix were removed. Drainage 
was used in 2 cases. In one of these, the ulcerative type, a fecal 
fistula followed. In the 2 patients operated elsewhere there were 
sinuses, but it is not known whether drainage was used. In 3 of the 
cases in which no drainage was used a sinus appeared later and 
persisted for a variable length of time. 
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Eye, Ear, Nose and Throat. By PIoward Charles Ballenger, 
M.D., Professor of Oto-Laryngology in the Chicago Eye, Ear, 
Nose and Throat College, etc., and A. G. Wippern, M.D., 
Attending Oculist and Aurist to St. Elizabeth’s Hospital, Chicago, 
etc. New second edition, thoroughly revised. Pp. 524. Illus- 
trated with 180 engravings and 8 colored plates. Philadelphia 
and New York: Lea & Febiger, 1917 

This little text-book on the eye, ear, nose and throat, written by 
authors whose names in themselves are a guarantee of excellency, 
now appears in its second edition. It is a small concise work 
written-for the use of students and general practitioners. In this 
edition there has been a radical revision of the greater part of the 
book; enlarging and improving the chapters on anatomy and 
methods of examining the ear and adding chapters on malforma- 
tions of the external nose and the technic for tonsillectomy. The 
book is well balanced, covering the whole field of the eye, ear, nose 
and throat and giving sufficient detail concerning the more common 
diseases and operations for a fairly comprehensive knowledge of 
the matter. We regret, however, that more space has not been 
given to the section on the ear, and especially to the modern method 
of examining the static labyrinth and its relation to cerebellar 
disease. Also the pathology is disappointing, being frequently not 
mentioned and generally unreliable. As a practical treatise, 
however, we heartily recommend this book as a useful addition 
to the general practitioner’s library, and the descriptions of the 
technic more of the common operations will be a great help to the 
beginner in this specialty. The illustrations are above the usual, 
and there is appended a formulary for the ear, nose and throat. 

G. B. W. 


Modern Medicine and Some Modern Remedies. Practical 
Notes for the General Practitioner. By Thomas Bodley 
Scott. First edition. Pp. 159. New York: Paul B. Hoeber. 

The book consists of four essays upon the following subjects: 
disorders of the heart, arteriosclerosis, therapeutic speculations, and 
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doubts, and chronic bronchitis and bronchial asthma. It is of 
special interest, as it is a publication of facts as observed by a general 
practitioner. It also sets forth the difficulties of a general practi- 
tioner in handling heart and arteriosclerotic cases. 

In speaking of valvular disease as results of an infection process, 
there is a failure to mention tonsillitis and chorea as important 
etiological factors. Syphilis, especially in America, plays a greater 
role in the etiology of aortic valvular disease than the author brings 
forth. 

The presclerotic period is well exemplified by the author as well 
as the important use of the sphygmomanometer and the simple 
management of these cases. 

The results of internal secretion medication are well drawn and 
practical. The use of autogenous vaccines, grown anaerobically, 
in bronchial asthma, with their results is well shown and there is 
no doubt of their good effect in riding the patient of his severe 
bronchitis after winch the asthma apparently clears up. 

The book is well written and should serve its purpose in stimulat- 
ing other general practitioners to tabulate and hand down many 
useful points observed at the bedside. T. K. 


Principles of Diagnosis and Treatment in Heart Affections. 
By Sir James Mackenzie, M.D., F.B.S., P.B.C.P., UJ>. Ah. 
and Ed., F.R.C.P.I. (lion.), Physician to the London Hospital 
(in charge of the Cardiac Department), Consulting Physician 
to the Victoria Hospital, Burnley. Pp. 2G4. London: Henry 
Frowde, Oxford University Press. Ilodder & Stoughton, War- 
wick Square, E. C. 

This book contains a series of lectures which were to have been 
delivered to the postgraduate students and workers at tiie Cardiac 
Department of the London Hospital. The outbreak of the war 
having prevented their delivery the author presents them in book 
form. 

The purpose of the lectures is not only to give the essential 
features concerning heart failure in a manner useful to the practi- 
tioner, but also to offer a better insight into clinical medicine and 
thus stimulate research in this line. In regard to the evidences 
produced by mechanical aids, as the polygraph and elect roc.mho* 
graph, the reader is referred to the author’s book on “} the 

Heart. , . 

The first chapter deals with the subject of medical research am 
shows how the progress of medicine lias been and will !>»• d'laved 
until the practitioner becomes more of an investigator. 1 it“ v.dw 
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of close observation and carefully kept records the author supports 
as the essential features for the foundation of clinical research. 
Further emphasis is laid upon the recognition and significance of 
the patient’s sensations in order to establish an early diagnosis 
and satisfactory treatment. 

The author next discusses heart failure along practical lines, 
mentioning the functional properties of the heart muscle, its 
action in rest and in activity, exhaustion of reserve force, and early 
subjective sensations, etc. The patient’s sensations and the pro- 
duction of symptoms are next considered, the chapters on breath- 
lessness, syncope, and objective signs of heart failure containing 
much of use to the physician, who, after some practical experience, 
wishes to review the subject. The chapter on angina pectoris, 
viewed as an expression of exhaustion of the heart muscle, gives 
a basis for sound prognosis and rational treatment. Such terms 
as “pseudo-angina,” or “mock angina,” the author suggests are 
merely used to “ cloak our ignorance by a vain and empiric nomen- 
clature.” 

The true significance of murmurs — physiological, functional, and 
organic — is very clearly presented and the observations and con- 
clusions based on many years of experience cannot fail to be of 
material use to the general practitioner. Just how frequently 
these murmurs are misunderstood is revealed by numerous instances 
cited by the author. Under heart irregularities he offers a good 
classification into the “youthful” and “adult” types, and again 
calls attention to the failure of the practitioner to grasp the real 
significance of these irregularities. 

He speaks of the “doctrine of back pressure, with its attendant 
verbiage of compensation and decompensation,” as having “blinded 
the profession to the real facts for the past sixty years,” and shows 
how a clear understanding of auricular fibrillation furnishes a 
true knowledge of what heart failure really means. His chapter 
on blood-pressure is a conservative one and sounds a wholesome 
warning in regard to the too free offering of an opinion based on 
blood-pressure readings alone. Many useful suggestions are given 
under prognosis and treatment; and while the latter might not be 
considered by some as being particularly comprehensive, it is, 
above all, practical and sound. 

The author’s views are refreshing in regard to the much flaunted 
Nauheim baths, the reputation of which, he concludes, rests more 
on “brazen advertisements, financial interests, and slavish tributes 
of other spas than on an intelligent appreciation and application 
of the principles of therapeutics.” 

The usefulness of the book may be appreciated when one con- 
siders its foundation, which is based on many years of close observa- 
tion and careful study, in which recent advances find their place 
and to which personal views are freely contributed. A. IT. IT. 
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Venesection : A Brief Summary of the Practical Value of 
Venesection in Disease. By Walter Forest Dutton, M.D. 

First edition. Pp. 220; 3 full-page plates. Philadelphia: F. A. 

Davis Company. 

A BRIEF, yet a complete, renew of the history of blood-letting 
from earliest Egyptian restrictions of surgical procedure, 2500 b.c. 
until the present time. The evolution from the crude methods of 
that time, through the different European periods, as advocated 
by the fathers of medicine as Hippocrates, Galen, Belsur and others. 
It is told in a most interesting and helpful manner. 

The chapter on hematology is a text-book description and prepares 
the way for a brief and concise discussion of the etiological and thera- 
peutic benefits of venesection. It is arranged systematically, with 
indications, technic and results to be obtained. 

The author still advises cutting down on the vein. I have found it 
more practical, quicker, and less disagreeable to the patient to use 
a No. IS needle to which is attached a three way stop cock. To one 
of the ways a tube leading to a vacuum bottle, as in an aspirating 
outfit. To the other way a sterile funnel is attached, so that in toxic 
conditions normal saline can be introduced if desired. I have had 
no trouble in securing 20 to 30 ounces of blood and in less time than 
by “breathing the vein.” 

The chapters upon heart diseases and hypertonia vasorum cerebri 
are especially well taken. The author quotes frequently most of 
the authorities, and all the material is especially well chosen. Many 
of the vague symptoms are explained on a substantial pathological 
basis. The book is most helpful to a busy practitioner. T. K. 


Clinical Disorders or the Heart Beat: A IIanb-iiook for 
Practitioners and Students. By Thomas Lewis, M.P., 
D.Sc., F.R.C.P., Assistant Physician. University Hospital College. 
Third edition. Pp- 11(S; .51 illustrations. New York: Paul 15. 
I Tocher. 


A REI'KTrnox of the two previous editions, with the addition of 
eleven pages to the chapter on auricular flutter, also alterations and 
changes in diagnosis. The Iniok gives a clear cut and conei'C 
description of the important cardiac irregularities rrengiibabF 
without the aid of the polygraph or the electrocardiograph. It 
invaluable to the student who wishes to understand rnrdiu 
irregularities from the modem conception 1 -'. 'I he simplicity in vhit h 
it is written i- a valuable a^-et. Tin* chapters up*»n In-art-blyv- 
and auricular flutter are of special inter*- >t. 1- * v - 
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Surgical Nursing and Teciinic. By Charles P. Ciiilde, B.A., 
F.R.C.S., Eng., Lieut.-Colonel, Boyal Army Medical Corps 
(Territorial); Senior Surgeon, Royal Portsmouth Hospital; 
Medical Officer in charge of the Surgical Division, 5th Southern 
General Hospital, Portsmouth. Pp. 229, 9 plates. New York: 
William Wood & Co. 

Tiie title of this small treatise has been changed in issuing it 
in a second edition'. The general make-up, however, remains the 
same, except for many changes brought about by the military 
aspect of English nursing since the onset of the war. The author 
takes up antisepsis and asepsis briefly, follows this by three excellent 
chapters on the care of the patient before, during, and after opera- 
tion from the stand-point of the nurse. There is a chapter devoted 
to the selection of instruments and one upon operations in private 
houses. The final chapter is devoted to a discussion of nursing in 
military hospitals. A rather interesting feature of the book is the 
way the author takes up the cudgels for the betterment of the 
economic conditions of the nurse in training. The volume is an 
interesting book for the surgical nurse. P. F. W. 


Preventive Medicine and Hygiene. By Milton J. Rosenau, 
Professor of Preventive Medicine and Hygiene, Harvard ; Director 
of the School for Health Officers of Harvard University and 
Massachusetts Institute of Technology; formerly Director of the 
Hygienic Laboratory, U. S. Public Health Service, etc. Second 
edition. Pp. 1286; 172 illustrations. New York and London: 
D. Appleton & Co. 

Such an exhaustive treatise as this one from Dr. Rosenau is 
baffling to review. Each subdivision is an epitome of the best and 
most modern scientific though upon the subject treated, and carries 
with it the authoritativeness that can come only from those of such 
large experience ^is the author and his colaborators. This review 
consequently attempts merely to indicate the wide extent of the 
work and to recommend it to all those interested in any branch of the 
subject. 

As was stated in the preface to the first edition, “the work is 
planned to include those field of the medical and related sciences 
which form the foundation of public-health work,” and it is the only 
American book covering this unde range. The first section deals 
with the prevention of the communicable diseases, and the author’s 
presentation of this subject is unique in that the diseases are taken 
up in accordance with their mode of transference, as is suggested, 
for instance, by such chapter headings as “ diseases having specific 
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or special prophylactic measures/' “diseases spread largclv through 
the alvme discharges/' “insect-borne diseases,” etc. In this way, 
from the preventionist’s view-point, the emphysis is placed where 
it belongs. 

The second section deals with immunity, heredity, and eugenics 
in a very comprehensive and enlightening manner. Poods, air, soil, 
and water respectively are discussed in the following divisions. 
The sections upon sewage and refuse disposal are presented by 
George C. Whipple, and are sufficiently detailcd'to be of invaluable 
aid to those engaged in such sanitary problems. Vital statistics is 
covered by John IV. Trask. The division devoted to industrial 
hygiene and diseases of occupation is a satisfactory, but very limited, 
presentation of that very interesting group of disease conditions and 
of the known means of preventing them. Other parts of the work 
deal with schools, disinfection, and military hygiene. 

Among the subjects which are new to this edition are the Schick 
reaction, the Bang method of suppressing bovine tuberculosis, 
emetin, certain insecticidal agents, standardization of bacterial 
vaccines, sodium fluoride, hydrofluoric acid, carbon dioxide in 
alveolar air, sanitary significance of odors, etc. T. 0. M. 


The Practice of Urology. A Surgical Treatise ox Gexito- 
urixary Diseases, Including Syphilis. By Charles IT. 
Ciietwood, M.D., LL.D., F.A.C.S., Professor of Genito-nrinary 
Surgery, New York Polyclinic. Second edition. Pj>. 8'2'r, 
illustrations. Xew York: William Wood & Co. 


The second edition of Chotwood’s nrolot/if, appearing in three 
years after the first, deserves and will undoubtedly be received with 
the favor which characterized its predecessor. The frontispiece, 
a collection of fifteen figures from a cinematograph film depicting 
nephrolithotomy and nephrectomy, is a popular creation of the hour, 
hut it is doubtful if much real surgery will ever he taught by the 
spectacular method of moving pictures. As wc had occasion to 
remark previously, the attention given by the author to bacteria, 
or “vaccine/’ therapy in the chapter on serodiagnofis and sero- 
therapy is especially commendable, although wc would lake excep- 
tion to any description or recommendation conducive to a populari- 
zation of “phylaeogesu.” Criticism might be offered that it would 
Ik* advisable to include the working technic of the complement - 
fixation tests for syphilis and gonorrhea. 

The chapters are well proportioned and noteworthy in tin* m*v: 
edition, are innovations relative to the teaching of ry.-'o-copy, td •> 
the additions of practical advantage in the operative t-Umieond tu*' 

new s«*etiou on local nne-theria. More attention ha- !>••»•:» gi*. f>> 

the teehnie of admini-t-ration of -alv.ir.an and n<o dvar-m. 
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In the chapter on functional renal diagnosis the author’s preference 
for the phenolsulphonephthalein test and the estimation of urea 
volume of the urine is noted. We cannot agree that the indigocarmin 
test is “less accurate,” and contend that even though only 25 per 
cent, of the amount injected is eliminated by the kidneys, that this 
offers no disadvantage to its practicability and reliability. Excep- 
tion must also be taken to the author’s technic of employment of 
this test. Insufficient attention is accorded the renal tests of 
retention, especially total non-protein nitrogen and the blood-urea 
nitrogen. 

The final 107 pages are devoted to a consideration of syphilis, 
and the subject is extremely well covered in this space. Some of the 
illustrations, particularly the borrowed ones, are scarcely in keeping 
with the high standard of the great majority. 

A commendable feature, enhancing the work as a text- book for 
students, is the use of heavy-face type for important phrases. The 
general appearance of the book, the excellence of the type employed, 
and the binding distinguish the production and the reputation of 
the publishers. B. A. T. 


Tiie Newer Methods of Blood and Urine Chemistry. By 
II. B. II. Gradwoiil, M.D., Director of the Pasteur Institute 
of St. Louis and the Gradwohl Biological Laboratories, St. 
Louis, and A. J. Blaivas, Assistant in the same. Pp. 240; 65 
illustrations and 4 colored plates. St. Louis: C. V. Mosby 
Company, 1917. 

The purpose of the authors has been to collect into a compact 
book the larger part of the information on the subject that has 
appeared in the various journals during the past three or four 
years. This they have succeeded in doing to the advantage of the 
man engaged in laboratory investigation. The book is divided 
into three parts: (1) Technic of Blood Chemistry; (II) Chemical 
Analysis of Urine; (III) Blood Findings and Their Interpretation. 
It is well illustrated, easily read, and has both a. subject and author 
index. On page 108 the “benzine” test for blood should read the 
“benzidine” test; the same error occurs in the subject index. 

II. E. D. 


Iood Poisoning. By Edwin Oakes Jordon, Chairman of the 
Department of Hygiene and Bacteriology, University of Chicago. 
Pp. 107; 11 illustrations. Chicago: University of Chicago Press, 
1917. 


In a brief, simple, and entertaining manner the author sum- 
marizes and discusses food poisons so frequently met with in 
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every-day life and yet so imperfectly and indefinitely Understood. 
He estimates 1500 to 20,000 cases of food poisonings each year 
in the United States. The discussion includes (1) sensitization to 
protein foods, (2) poisonous plants and animals, (3) mineral or 
organic poisons added to food, (4) food-borne pathological bacteria, 
(5) animal parasites, (6) poisonous products formed in food by 
bacteria, (7) poisons of obscure nature, (S) deficiency in some 
elements of foodstuffs causing disease. 

It is a clear, concise summary of our present knowledge of poison- 
ing through foods handled in a semitechnical manner, clearly 
demonstrating the great need of further and more thorough investi- 
gation upon foods and poisoning thereby. The book is of value 
to the medical profession as well as to the general public. 


J. D. 
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The Effect of Unilateral Extraction of the Intercostal Nerves upon 
the Lungs and its Tuberculous Disease. — Warstat ( Deufsch . Ztschr. f. 
Chir., 1917, cxxxviii) performed experiments on rabbits to determine 
the effect of the paralyzing of the intercostal nerves on the movements 
of the corresponding lung. Through a longitudinal incision at the 
external border of the erector spinte muscle he exposed, with local 
anesthesia, the first eleven intercostal nerves and divided them after 
separating them from the pleura. This was done distal to the giving 
off of the dorsal branch which supplies the back muscles. The distal 
portion of the intercostal nerve was removed by tearing it out, neu- 
rexairesis. The twelfth intercostal nerve was not removed because it 
did not innervate the respiratory muscles of the chest wall. The 
unilateral exclusion of breast movements by means of so paralyzing 
the intercostal nerves, so quieted and collapsed the corresponding 
lung, that it must favorably affect, if tried, a tuberculous process in the 
lung and promote its healing. He did a similar operation on two patients 
with lung tuberculosis. It is suitable for use in man because the opera- 
tion is simple and secondary complications need not be feared. 


The Treatment of Bony Defects of the Lower Jaw. — -McWilliams 
(Ami. Surg., 1917, lxv, 283) is convinced that no surgical lesion is gener- 
ally so badly treated as infection and osteomyelitis of the inferior 
maxilla. This is due in the first place to timidity and ignorance on the 
part of the dentist who sees these patients in the beginning. His ill- 
advised attempts to save abscessed teeth lead to more or less wide 
spread necrosis of the jaw. Secondly, the general surgeon frequently 
attacks the necrosed area with the curet and chisel with too much 
vigor, thus increasing the necrosis by trauma. He reports 3 new cases 
and a second grafting operation on one of 2 cases previously reported. 
Tiie main lessons to he learned from these patients are as follows: 
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Infection from the mouth at the time of making the grafts is absolutely 
fatal to the entire graft. A part only of the graft may necrose away. 
i\o grafting should be made in the presence of a sinus or into a granu- 
lating cavity. Grafting should be made any number of times until a 
successful result is obtained. In view of the great liability of bone 
grafts into the lower jaw to infection, McWilliams is inclined in his next 
cases to use costal cartilage as grafting material, since this is more 
viable than bony grafts and is not so liable to become infected. Abso- 
lute. immobility of the lower jaw is a sine qua non to a successful result. 
Wiring the teeth proved more successful than splints. It should be 
maintained for three or four months after the grafting. The inlaying 
of the graft (always with its periosteum) into grooves cut in the sides 
of the fragment would seem to be a more scientific procedure than end- 
to-end grafting. Metal sutures had best not be used, owing to their 
liability to invite infection. 


The Prognostic and Therapeutic Significance of Skeletal Metastases 
in Carcinoma of the Breast.— Levin (Ann. Surg., 1917, Ixv, 32G) says 
that in the overwhelming majority of all cases of cancer of the breast 
the best surgical treatment do not completely eradicate the disease, 
but only prolong life. The correct treatment of carcinoma of the 
breast, complicated with skeletal metastases consists in the operative 
removal of the gross tumor mass combined with radium and roentgeno- 
therapy. The radiations in a- postoperative case of carcinoma of the 
breast should not be given only over the operative field and over the 
chest wall, which is the procedure generally adopted today, but .should 
include, if not the whole skeleton, at least the spine and heads of both 
femurs. Moreover this combination of surgery and radiotherapy should 
be the method of choice in all advanced cases of carcinoma of the breast, 
even when there is not yet evidence of skeletal metastases. One of 
the important effects of radium and roentgenotherapy consists in the 
formation of an extensive connective-tissue stroma, surrounding and 
compressing the tumor cells. In skeletal metastases this stroma is 
transformed into bone. It is thus a priori seif-evident that the radio- 
therapy must cnchance the results of the attempts at cure produced by 
nature. 


Renal Tuberculosis. — Rytina (Ann. Snrg., 1917, Ixv, 310) reports a 
study of 3 cases of renal tuberculosis. The first shows that an almost 
generalized tuberculosis of the genito-urinary tract may lie present 
without the production of any grave symptoms and that following 
radical removal of the chief foci, rapid, spontaneous retrogression of the 
disease in the remaining organs can take place. The second case proves 
the erroneousness of the teaching of some surgeons that tuberculous 
of the kidney can be diagnosed by inspection and palpation of tie* organ 
at the time of operation. Indeed, bisection of the kidney from pole to 
pole may fail to reveal the seat of an extensive tubcreiifott. prove- \ 
This point is worthy of emphasis, as - Retina has si > n. in the last fev 
years', several easts; of renal tuberrulnsis which shove,) no rvidcn«*e of 
its existence ujvm the surface of the kidney, but on section and es,md* 
nation of its interior a most ads anted tubcmdoti > condition J be nor.d 
of this ts, that the diagnosis should Ik- made prior to oj* ration by tie 
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employment of the cystoscope, ureter catheterization and functional 
tests, and once having determined the diagnosis, its removal should be 
resorted to, irrespective of its normal surface appearance at the time of 
operation. The third case indicates that an entire kidney may be 
destroyed by tuberculosis and exist for years without producing any 
renal symptoms or change in the general physical well-being of the 
individual. This case also shows the advantage of kidney functional 
tests in surgical renal conditions and at the same time that it is not 
fool-proof. 

The Carrel Method of Wound Sterilization. — Sherman (i Stirg ., Gyncc. 
and Obst., 1917, xxiv, 255) says that if it is necessary to amputate for 
loss of substance, a chop or guillotine aperiosteal operation is the 
method of choice; this to be followed by Carrel’s method of wound 
sterilization. According to Tuffier 80 per cent, of the amputations 
are due to infection and 20 per cent, to destruction of tissue. The 
original Dakin solution contained: 140 grams dry sodium carbonate 
dissoloed in 10 liters of tap water, to which 200 grams chloride of lime 
(chlorinated lime) is added and 40 grams boric acid. The detailed 
preparation is given of the solution as now used (technic of Dufresne). 
Many of the so-called Dakin solutions are not prepared in accordance 
with the formula of the name they bear and as a result the solution lias 
been condemned where some other solution has been used in the name 
of Dakin. To be successful one must follow the technic of Carrel. 
Dakin’s solution represents but 20 per cent, of the cure and the 
technic of Carrel represents 80 per cent. It should never be for- 
gotten that the solution must not be heated. It should never be applied 
or used in the eye or intravenously, because of its hemolytic action. 
It should be kept in a cool place, free from exposure to light. It should 
never come in contact with alcohol. It has been demonstrated that 
the great majority of wounds can be closed by suture and without 
suppuration. The stay of the wounded in the hospital and period of 
convalescence is greatly shortened and many now leave in four to six 
weeks, who would have required treatment from three to six months 
under former method. All complications such as atrophies, ankylosis, 
adhesions, septicemia and amputations are minimized; the mortality 
rate is also greatly reduced. Sherman concludes that infection can be 
aborted if the treatment is begun within the first twenty-four hours. 
Suppuration, when well established, can be controlled if the focus can 
be reached. The success of the treatment is dependent upon the 
perfection of the Carrel technic and the acceptance of all the details. 
The effect of Dakin’s solution is entirely local; there being no danger of 
toxemia from absorption, regardless of the amount used. Carrel’s 
technic, using Dakin’s solution, is a specific against infection of wounds. 

The Etiology and Treatment of Varicose Ulcer of the Leg.— 
Homans ( Snrg ., Gyncc. and Obst., 1917, xxiv, 300) says that in summing 
up the treatment of chronic leg ulcers not obviously of varicose origin, it 
may be said that when well defined, or of any considerable size, and 
presenting a hard scar base, they are best treated by radical excision 
and skin graft. When they are a manifestation of a previous general 
infection of the subcutaneous tissues (and local veins) of the lower leg 
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they should be conservatively treated by measures tending to improve 
the surface circulation* Varicose ulcers take origin in profound nutri- 
tional disturbances attributable to varicose veins, but their incidence 
and. development are profoundly influenced by trauma and infection. 
Varicose ulcers arising from the familiar type of surface varix run a 
chronic course and are generally healed by adequate removal of varicose 
veins. Varicose ulcers dependent upon postphlebitic varix are charac- 
teristically different from the first class in appearance, rapid in develop- 
ment, always intractable to palliative treatment, generally incurable 
by the removal of varicose veins alone, and must be excised to be 
cured. The lower leg, the seat of phlebitis, must be most carefully 
dissected, and every means should be employed to improve, during a 
protracted convalescence, the circulatory conditions in the leg. Chronic 
ulcers originating in trauma and infection should, if well defined, be 
excised and grafted. 


A Substitute for Joint Ligaments. — Steixmann ( Zcntralbl . f. Chir., 
191G, xliii, 979) refers to Katzenstein’s case in which lie substituted 
for a torn tibionavicular ligament, a free, transplanted, doubled peri- 
osteal flap, and thus overcame a traumatic flat-foot. Momberg, 
because, of the weakness of the periosteum, substituted a strip of the 
fascia lata. Steinmann obtained the Iuitzenstein advantage of intimate 
adhesion of the periosteum at the site of attachment and overcame the 
disadvantage of the weakness of the periosteum by taking with the 
periosteum a thin layer of bone. A twcnty-fivc-ycar-old man, in 
March, 1914, tore the internal lateral ligament of the right knee. In 
extension of the knee, the leg could be bent outward 10 to 15 degrees. 
The patient experienced marked laxity of the joint on certain move- 
ments. On May 19, 191G, through a longitudinal incision, he exposed 
the lower end of the femur, joint, and upper end of the tibia. From 
the upper third of the tibia, at its inner angle, a periosteum bone flap 
was chiselled off, about S cm. long, 1 cm. wide and 3 mm. thick. This 
was turned upward, the upper end laid under the periosteum of the 
internal condyle of the femur, and fixed to it by a few sutures. This 
turned the bony layer of the flap outward. After three weeks' fixation, 
movements of the knee were begun and after six weeks, the patient got 
up on his feet. August 3, 1914, owing to the beginning of the war, he 
left the hospital, with flexion of the knee of about 90 degrees. There 
was no effusion in the joint, and the leg could no longer be bent outward 
with the knee in extension. The roentgen ray showed a shadow of 
the bony layer in the new ligament. 


Two Cases o! Fracture of the Neck of the Femur in Children. — 
WiUTiniCE {Am. Jour. Orihop. .S'urg., 1917, xv, 17) says that the prin- 
ciples upon which the treatment of a fracture of the femoral neck 
should be based are: (1) The immediate and complete reduction of.the 
deformity, no matter of what type. (2) Effectual means of fixation, 
to allow union to take place. This principle F lx-st exemplified in the 
abduction method of Whitman. It applies not. only to complete hut 
also to incomplete or impacted fractures, and it F important to emp.ia- 
size this fart. The results of thF treatment have in'* n sh'-v.js to le- 
moM .-ati-faetory; not only Ii:v» a complete, nr m-arix ron.ph t--, an-.- 
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tomical restoration of the break in continuity been effected, and firm 
union produced, but the accompanying complete functional restoration 
resulted. Moreover, the danger of bed-sores and hypostatic pneumonia, 
which cause death in so many cases treated by traction, is well met by 
the abduction method. The retention in plaster renders it practical 
to turn the patient from side to side for bathing, and raising the head 
and turning from side to side at intervals drains the chest. 
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PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
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Modern Methods of Blood Transfusion. — Lewisohn (Jour. Am. Med. 
Assn., 1917, lxviii, 826) found that 0.2 per cent, instead of 1 per cent, 
is the percentage of sodium citrate and blood required for the safe 
prevention of coagulation. Such a mixture prevents coagulation of 
the blood outside the body for from two to three days; 5 gm. of sodium 
citrate can be introduced safely into an adult. Larger amounts are 
extremely toxic. He rarely transfuses more than 1000 c.c. of blood, 
which would represent 2 gm. of sodium citrate. However, even a 
transfusion of 1500 c.c. of blood would require only 3 gm. ofsodium 
citrate, a perfectly safe dosage. The introduction of citrated blood 
causes a temporary shortening of the coagulation time of the recipient’s 
blood. The coagulation time returns to its previous level usually in 
less than twenty-four hours. The author describes the technic of 
transfusion by the citrate method and emphasizes the importance of 
preliminary tests of the donor blood. The following important facts 
also ought to be kept in mind in connection with this question: Don- 
ors cannot be used a second time for the same patient without another 
test as to hemolysis and agglutination. Blood relatives (parents and 
children, brothers, etc.) have to be tested just as thoroughly as 
strangers, as their blood often is very incompatible in spite of their 
near blood relationship. 


The Results of Treatment in Hodgkin’s Disease. — -Yates and Bun- 
ting (Jour. Am. Med. Assn., 1917, lxviii, 747) summarize their clinical 
experience in treating 63 cases of undoubted Hodgkin’s disease over 
a period of eight years. They believe that Hodgkin’s disease is due 
to an infection of low virulence but imitates tuberculosis and certain 
malignant neoplasms especially carcinoma in many details. They 
advocate the radical surgical extirpation of ail involved tissue possible, 
followed immediately by intensive roentgen-ray therapy. Before 
resorting to radical operation it is important to determine and elimi- 
nate the portals of entry of the infection, such as diseased tonsils, 
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teeth, accessory sinuses, etc. It is possible by these means to reduce 
the danger of local recurrences and when recurrences do occur they 
are usually late and assume a more chronic type of lesion. If extir- 
pation is not to be complete the authors believe it should not be 
attempted. They have seen hopeless dissemination follow excision 
for diagnosis and believe that such test excisions should be made only 
exceptionally. The authors have found the use of an immune serum 
is distinct value although they cannot offer proof that the diphtheroid 
bacillus described by them is the actual cause of the disease. Patients 
who tolerate the scrum seem to improve more rapidly and to receive 
more permanent benefit than those not receiving serum treatment. 
Arsenic is without specific and lasting value in any form yet available 
from Fowler’s solution to salvarsan. Fresh air, sunshine and proper 
feeding are infinitely superior to any drugs when there is indication 
for tonics. With regard to results the authors conservatively decline 
to give exact figures but they believe that as their experience increases 
and methods of treatment improve greater benefits are being obtained. 
They are of the opinion that in about 20 per cent, of all cases recovery 
is a possibility. By recovery is meant freedom of signs and symp- 
toms of the disease for a period of five years. Earlier diagnosis and the 
recognition that Hodgkin's disease, if treated promptly and radically, 
is curable would raise this percentage materially. 

The Treatment of Hodgkin’s Disease. — Holding and Brown (Jour. 
Am. Med. Asm., 19 17, lxviii, 701) report IS cases of Hodgkin’s disease 
in which the diagnosis was established by microscopic examination. 
These cases were all fully developed with lesions generalized through- 
out the body. The claims of a specific diphtheroid organism have 
not been proved, in fact, have been disproved by Lorrey, yet their 
study seems to point to an infectious origin of the disease. The treat- 
ment of Hodgkin’s disease is extremely unsatisfactory both in results 
obtained and methods employed. Perhaps this is to be expected in a 
disease, the cause of which is unknown, and which on microscopic 
examination of involved tissues in its early stages is extremely difficult 
to differentiate from lymphosarcoma, lymphoma, thymoma, and the 
other adenopathies of lymphoid origin. No specific or constitutional 
method of treatment has been established. The modern method* 
advised are essentially the same as those employed for malignant 
tumors, complete excision and diagnosis by microscopic section m 
the earliest stages while the lesion is restricted to a single locus followed 
by prophylactic roentgen treatment, together with the searching out 
and the elimination of all possible foci of infection. The authors feel 
that particular emphasis should be laid on the necessity of extensive 
general roentgen treatment in all of these cases immediately after 
the diagnosis is established. The surgical removal is only local in 
its action, and constitutes more or lc-s of a shock and drain on the 
patients’ vital resources. The roentgen rays should be given over 
rd! lymphatic structures of the body, including the mediastinal and 
abdominal lymph nodes, thu- giving tis a general action v. hHt in 
proper do-age-, they have invariably found to imprme the patent* 
general physical condition in-tead of weakening him a- the *M-nas<- 
surgical operations did it! tie- fully developed ■’tag*-, of the 
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It was noticeable that better results were obtained when treatment 
was instituted in the early stages of the disease, when lesions were 
confined to one side of the neck. It is quite probable that if patients 
in whom the lesion was confined to the tonsil or to a few glands oi the 
neck presented themselves for treatment, they might be cured by 
complete tonsillectomy and excision followed by postoperative roent- 
gen treatment; certainly these methods should be given a thorough 
trial in cases in the incipient stages of the disease. The authors are 
of the opinion that radium will produce fully as good results as the 
roentgen rays in Hodgkin’s disease. The results obtained by various 
methods of treatment over a period of three years’ observation are 
summarized. The authors note that of the thousands of patients 
treated there are only two authentic cases in which the patients are 
reported symptom-free after five years. 

The Diagnosis and Serum Treatment of Anterior Poliomyelitis. — 

Zingiier {Jour. Am. Med. Assn., 1917, lxviii, 817) gives a summary of 
cases of poliomyelitis treated with immune and normal human serum. 
It is interesting to see that of 54 preparalytic cases treated with immune 
serum, 44 remained free from paralysis, while of the 10 who developed 
some form of paralysis, 5 made a complete final recovery. The results 
with normal serum seem to be very favorable, but the number of cases 
treated in the preparalytic stage of the disease is too small, and a 
larger series of cases should first be treated before final deductions are 
made. The author says it is difficult to state how many of the patients 
treated with serum would have remained free from paralysis without 
serum treatment. It seemed, however, that the action of serum in 
poliomyelitis is beneficial; that the use of serum from recent immune 
donors is preferable to normal serum, but that human serum is indi- 
cated in the treatment of the acute stages, especially in the preparalytic 
period of the disease. When carefully observed and controlled, the 
treatment is harmless. A distinct reaction follows in some of the 
cases after the first dose; the reaction is less marked after the second, 
and little, if any, is noted after the third injection of serum. Two 
groups of cases seemed to give an unfavorable prognosis even in the 
earlier stages of the disease. One was the fulminating bulbar type 
with a rapidly progressive involvement of the respiratory center. 
The second type was a rapidly developing spinal paralytic form. In 
the latter cases, which were treated after the paralysis had already 
made a distinct headway and was beginning to involve the muscles of 
respiration, the serum showed possibly in a certain proportion of 
cases an inhibitory effect on further progress, which resulted in a 
saving of life. It is difficult to forecast, however, what the natural 
result of the disease would have been in these cases. Control patients 
without serum, in whom the muscles of respiration were involved at 
the time the patients came under observation, have also recovered. 
It seemed, however, that a larger number of serum-treated patients of 
the same degree of severity had remained alive than would have 
without the use of serum. No very definite judgment of the value 
of serum can be based on the results obtained in these cases. Yet, as 
a possible life-saving procedure, the author would continue to use the 
serum even in these cases and in the course of time obtain more definite 
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results. In his conclusions the author states that the injection of 
immune and of normal human serum into the spinal canal during 
the acute febrile stage of poliomyelitis causes a distinct cellular reac- 
tion which is mostly polynuclear in type. The phagocytic action of 
these cells is beneficial in poliomyelitis. Such action is enhanced in 
immune serum by the presence of specific antibodies. It is preferable 
to use fresh serum, or serum which has been obtained under sterile 
precautions, passed through a Birkefeld filter and bottled without 
the addition of a preservative. The presence of a preservative and 
of hemoglobin in serum enhances its irritating effect, and gives rise 
to the more severe types of reaction. For purposes of treatment, it 
is important to diagnose the cases during the prcparalytic stage of 
the disease by the typical group of early symptoms and the changes 
in the spinal fluid. 


A Note on Sublingual Medication.— Cooper (The Practitioner, 191(1, 
xcvii, 493) endorses the sublingual administration of hypodermic 
tablets in many cases where hypodermic medication seems inevitable, 
as in cases of severe vomiting, coma, esophageal obstruction, etc. The 
great advantage of the method is that it does not require any apparatus 
nor sterilization. He believes that this method has proved very effectual 
and is practically as prompt in action as when the remedies arc used 
hypodermically. 


The Treatment of Certain Diseases of the Skin by the Intravenous 
Injection of Foreign Protein. — Engman and McGoery (Jour. Am. Med. 
Assn., 191G, lxvii, 1741) report the treatment of several forms of skin 
disease with the parenteral injection of foreign protein. The protein 
was obtained by using suspensions of typhoid organisms. The results 
were very favorable in such conditions ns lupus, cry thematosis, psoriasis, 
and several other types of dermatosis. Although the immediate results 
were satisfactory the treatment was often followed by relapse. They do 
not recommend* this treatment for general use as yet but believe that 
its results are worthy of much further investigation. 


Tho Diagnosis and Treatment of Hookworm Disease. — Bim.ings 
and IIicklky (Jour. Am. Med. Assn., 191G, lxvii, 190S) say that thymol 
is the anthelmintic almost universally administered throughout the 
United States in the treatment of hookworm disease, and it was mod 
exclusively in their hospital until one year ago, when oil of chcnopodium 
was substituted. Since that time, owing to the encouraging results 
obtained, oil of chcnopodium has been adopted as the regulation tnnt- 
inent to the exclusion of all others, the oil bring of the variety known 
as the Baltimore oil. Compared with thymol, oil of chrnojsodiiim gives 
markedly better end-results, and its value is further enhanced by tie- 
facts that not only is it followed by fewer di'-agnvahle aft- r-c!feet> but 
with its use no dietetic precautions need be e,\erci~»d either before or 
during its administration. Tin: routine four e of treatment', for adults 
is as follows: Preparatory treatment: At 7 a.M. maem-ium sulphat*-, 
saturated solution GO e.e. At 7 i-.m., sodium sulphate, s.iturattti 'ohs. 
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tion 90 c.c. Tlie next morning beginning at seven, oil of ehenopodium 
is given in doses of fifteen drops (not minims), every two hours for 
three doses, followed by 18 c.c. of castor oil and 2 c.c. of chloroform two 
hours after the last dose of ehenopodium. A second dose of 30 c.c. of 
castor oil is given a half-hour later. Chloroform seems to have a marked 
synergistic action, as giving ehenopodium and omitting chloroform 
from the castor oil has been tried but with inferior results. The authors 
believe that the oil of ehenopodium is absolutely safe when given as 
directed, with the additional value that it expels not only the hookworm 
but also the roundworm, whipworm, tapeworm and the intestinal flukes. 


The Treatment of Trichinosis with Thymol. — Booth, Goehring, 
and ICohn {Jour. Am. Med. Assn., 1916, Ixvii, 2000) state that the oral 
administration of thymol has been advocated for the treatment of 
trichinosis when the parasite is within the lumen of the intestine, but 
cases are seldom seen or diagnosed before lodgment of the parasites 
within the muscles and tissues of the body. It is futile to give thymol 
by mouth after the parasite has lodged itself in the muscle since the 
drug, after its absorption from the intestine, has its antiparasitic powers 
neutralized by the liver. Parenteral injections of thymol would exclude 
the conjugating action of the liver cells and a large percentage of the 
drug would be absorbed in the blood and would be carried to the muscles 
to attack the parasite in situ. They made use of a solution of- 50 grains 
of thymol in 50 c.c. of sterile olive oil, which had been autoclaved for 
several minutes. The solution was- then resterilized and the patient 
was given from 2 to 3 c.c. of this solution subcutaneously or intra- 
muscularly daily for seven days. The administration was then discon- 
tinued for several days and then again repeated. It was noticed that 
following the administration of thymol oil solution there was an increase 
in the percentage of the eosinophile leukocytes up to 30, 45 and as high 
as 55 per cent. This was no doubt due to the destruction of the parasite 
and the absorption of the parasite protein into the blood. There was 
no discomfort to the patient, except that a rash appeared on the palmar 
surfaces of the hands which cleared up when the administration of 
thymol was stopped. 


Tonsillectomy during the Course of Rheumatic Fever. — Nokris 
{Jour. Lab. and Clin. Med., 1916, ii, 16S) reviews the literature dealing 
with the close relationship between tonsillitis and acute rheumatic fever, 
and especially with the effects of tonsillectomy as a therapeutic pro- 
cedure. _ The general tendency has been to refrain from operating 
on tonsils acutely inflamed, especially when they are associated with 
acute joint involvement. The author deprecates this tendency and 
believes that there may be greater danger in deferring operation too 
late. If the tonsils are the source of infection, their continued presence 
increases the danger of secondary involvement of the heart. He 
believes that tonsillectomy is indicated as soon as the acute tonsillar 
inflammation subsides irrespective of the arthritic condition. He 
advises the use of salicylates in large doses to relieve the acute joint 
pains, before operating in order to increase the comfort of the patient. 
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Morbidity and Mortality o£ Pertussis and Measles, with Particular 
Reference to Age.—' Feeder (Arch. Pediai., May, 1917, xxxiv, No. 5) 
presents a collection of statistics in charts and tables, from which he 
summarizes as follows: “A study of the morbidity and mortality of 
measles and pertussis brings out certain factors. Perhaps the most 
important of these is that, on an average, between 9000 and 10,000 
deaths from each disease take place annually in the United States. 
While the death-rate as a whole, and for certain diseases as tuberculosis, 
diphtheria, diarrhea and enteritis under two years, and typhoid fever, 
shows a decrease in the registration area in the past fifteen years, that 
for measles and pertussis has remained practically the same. Surely 
no disease that causes one' in every hundred deaths, or that rolls up an 
annual toll of between nine and ten thousand lives a year is insignificant 
or unimportant. A second point is the age distribution of the deaths in 
these two conditions. Nearly SO per cent, of the pertussis and over half 
of the measles deaths occur in infants. The older the child the lower 
the case fatality rate. The widespread impression among the laity that 
it is a good thing to have these common infections of childhood early 
and get them over with is erroneous. The longer that they can be warded 
off, so much less the change of fatal or damaging complications. The 
mortality of the first year of life is greater than the combined mortality 
of the rest of childhood. A part of this — birth accidents — congenital 
malformations, etc., may lie termed fixed and is irreducible, hut far the 
larger part is preventable to a certain extent. Somewhere between 
5 and 10 per cent, of the mortality which may lie lessened is due to 
measles and pertussis. ” 


Infective Theory of Acute Leukemia. — Ward ( British Jour. Children's 
Dial, January to March, 1017, xiv. Nos. 157-150) reviews 1-157 eases 
of all varieties. lie says, "The theory that leukemia is due to infection 
seems to derive most support from the neuter eases. Such cases are not 
infrequently admitted to fever hospitals, sometimes because of purpura 
and general symptoms, and sometimes owing to a definite membrane on 
the throat which closely resembles that of diphtheria.” He admits that 
as yet no infective agent lias been isolated. The cases on record of con- 
genital leukemia give no due of any source of infection in the mother or 
elsewhere. As regards leukemic mothers there is nothing in the records 
to show that their offspring tend to be leukemic, or that the mother* 
of leukemic children are leukemic. Of this series there are s'-veral ca-w 
in which thU condition was present in two or more individual-, v-lm were 
members of the same hou-rhold, but th»*-e are slow n to be inertly 
eiuneidene* 1 !e conclude.. that congenital unite h-ukemi.. i * not mf* e. 
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tive, but that occasionally there is apparently infection of one person 
from another in older children and adults. He shows by charts that 
leukemia has a marked preference for the male sex; that chronic 
myelemia shows a majority of cases between 25 and 45; chronic lym- 
plieinia between 45 and 60; acute leukemia shows a decided preference 
for ages below 25. He recapitulates as follows: “The evidence of the 
facts here dealt with is almost entirely against the infective nature of 
leukemia, the established facts being: (1) That there is a congenital 
form of leukemia, which occurs in children whose parents are not 
leukemic. (2) That leukemic parents have never been known to trans- 
mit the disease to the newborn child. (3) That instances in which actual 
infection of one person by another might seem to have occurred are 
very few, although not necessarily devoid of significance. (4) That in 
having a marked preference for a particular sex and age leukemia differs 
from the infective class of diseases, and resembles the metabolic diseases 
and cancer. 


Prodromal Symptoms of Infantile Paralysis. — Wilson (Am. Jovr. 
Dis. Children, June, 1917). This paper is a study of 400 cases from the 
wards of the Willard-Parker Hospital, New York. Dr. Wilson takes 
up the prominent prodromal symptoms under the following headings: 
fever; gastro-intestinal symptoms; respiratory symptoms; nervous 
symptoms; urinary system; skin. Fever: Fever was the most common 
initial symptom, being noted in 334 of the 400 cases. Only 2 per cent 
had no history of fever. The fastigium was reached in twenty-four to 
forty-eight hours. The highest temperature reached was 106°; the 
average, 103°; the duration of febrile curve was from one to ten days; 
the average duration was four days; the temperature fell by crisis or 
lysis. Gastrointestinal Symptoms: Vomiting was noted in 67 cases as the 
initial symptoms; as an early symptom in 132 cases. Constipation 
occurred in 156 cases. Diarrhea was not a common symptom, being 
present in 25 cases. Abdominal pain was an initial symptom in 21 cases ; 
an early symptom in 25. It was usually severe and persisting several 
days, referred to the epigastrium and in two cases simulated appendi- 
citis. Respiratory Symptoms: Throat. Sore throat was an initial symp- 
toms in 21 cases; reddened in 27 cases; follicular tonsillitis in 14. On 
being admitted 100 cases showed injected fauces in 31; enlarged in- 
flamed tonsils in 11; exudate in 4; mucopurulent discharge in 7. 
Epistaxis occurred in 2 cases initially. Coryza was noted in 17 cases. 
Conjunctivitis was noted in 9 cases. Cough Avas slight in 38 cases; in 
2 it Avas scA'erc. Nervous Symptoms: DroAvsiness Avas early and char- 
acteristic in 28S, or 72 per cent., varying from apathy to stupor in 47 
cases. Irritability Avas present in 153 cases. This Avas associated Avith 
marked hyperesthesia in 97 cases. Tenderness and stiffness of the neck 
Avas an early and common symptom in 161 patients. Retraction of the 
neck and flexion of the loAver extremities occurred in 40. Pain Avas 
seen in 130 cases, usually to neck, extremities, back and shoulders and 
chest. Tremor Avas present in 110 cases. Twitching Avas observed in 
64 cases, sometimes choreiform in character. Twitching of the corner of 
the mouth sometimes preceded facial paralysis. Headache was noted in 
7S cases; frontal or general headache Avas the first symptom in 12 cases. 
Coimilsions Avas seen in 6 cases. Irritability in 3 cases. Delirium in 10. 
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Urinary System: 27 gave tfie history of urinary disturbance, usually a 
mud retention. Skin: Profuse sweating occurred in 45 cases. Rash: 
Red blotches in 2 cases; general erythema, 4 cases; macular, resembling 
measles, S; urticaria, 4; pustular, 2; herpes, 7. Dr. Wilson notes in 
conclusion: “The prodromal period has been found to be the most 
important stage in the course of the disease, both as to early quarantine 
and treatment. A careful history while not diagnostic, is very suggestive 
particularly in an epidemic. ” 


Occlusion of the Aqueduct of Silvius in Relation to Internal Hydro- 
cephalus. — Schlapp and Gere (Am. Jour. Pcdiat., June, 1917, xiii, 
No. 6). Eight cases are reported, all showing either complete occlusion of 
the aqueductus cerebri or obliteration of the fourth ventricle by severe 
pathological changes in the ependymal or subependymal tissue. *“ Those 
cases, also, developing acutely in previously healthy adults and older 
children, and which have shown microscopically the same pathologic 
changes, may have been brought about in the same manner, namely, 
through the stimulation by some chemical poisoning of a tissue which 
is embryologically defective. These cases, no doubt, differ etiologicaily 
from that large group following meningitis, the acute infectious diseases 
and those due to bacterial invasion of the brain substance and ependyma 
from extension of suppurative processes of the middle ear or of cells 
of the mastoid. A consideration of the life processes of the cell offers 
an explanation of the occurrence of many cases of congenital and 
acquired closure of the Sylvian aqueduct. Metabolism is nowhere more 
delicately’’ expressed than in the highly complex chemical reactions of 
the cells of the central nervous system ; and while knowledge of these 
reactions is still far from complete, it is, nevertheless, conceivable that 
any slight noxious influence niay r be sufficient seriously to disturb the 
latent forces of the glia cells, resulting in the dominating influence of 
one or the other of tl c processes residing in these cells. These life 
processes may be divided into the nutritive, the formative, and the 
functional activities. In the first, which involves an appropriation of 
nutritive substances from the blood, potential energy- is stored up and 
is subsequently- translated into formative or functional activity, ns 
represented by cell division, on the one hand, or by functionation of the 
specialized cell, on the other. In cells which have become highly 
specialized, as the nerve cell, gland cell and muscle cell, the potential 
energy of the cell body is converted into the predominating activity, 
and the formative process is held in abeyance, and, so long as the normal 
relation between synthesis and catalysis is maintained, functional 
activity of the cell remains in a state of constancy. On the other hand, 
in those cells not highly' specialized, as the ependyma!, glia, and the 
connective-tissue cells, formative activity is easily awakened, and so it 
happens that in many cases of hydrocephalus, stimulation of thj-’e 
cells by some irritating substance results in an active proliferative 
process which involves not only the ependyma but the subependymal 
tissues of the aqueduct of Sylvius, as seen in the obliterative glio-es 
(in these cases). The exact nature, source and means of nro-ss of such 
damaging stimuli are not always readily determined, and, barring tu 1 ' 
jfoMble infiuen'V of -’yphili' and bacterial inviiMim of tie* mining'- 1 , 
cjwndynta and choroid plmai-e--., there remain i to be -tudvl mm-e 
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closely the casual effects of circulating toxic by-products of fetal or 
maternal metabolism, and variation in function of the endocrine glands. 
Syphilis has not operated as a known etiological factor in this sequence, 
with the exception of Case 6, in which Spirocheta pallida have been 
found in the cerebral tissue. The Levaditi method has failed to show 
the presence of spirochetes in two other cases (2 and 7) which it was 
thought might be explained on the grounds of a luetic infection. The 
clinical records do not include reports of the Wassermann reaction of 
the blood or spinal fluids of the parents of these children. ” 


OBSTETRICS 


UNDER THE CHARGE OF 

EDWARD P. DAVIS, A.M., M.D., 

rnoFESson of obstetrics in the Jefferson medical college, Philadelphia. 


Asphyxia Pallida from Placental Separation. — Welz (Am. Jour. 
Obst., November, 1916) reports the case of a primipara apparently 
near the end of pregnancy who had been taken with hemorrhage from 
the vagina, and uterine contractions had developed. On admission 
to hospital the patient was pale, with weak, rapid pulse, and no fetal 
sounds or movements could be recognized. The uterus was oval, 
relaxed and about the size of a nine months’ pregnancy. On vaginal 
examination no placenta previa could be found. The membranes had 
not ruptured and there was considerable dilatation. Under ether the 
membranes were ruptured and bipolar version performed and the left 
leg of the child brought down. A fetus measuring 47 cm. in length 
was readily delivered in a condition of asphyxia pallida from which 
it was resuscitated by a lung motor. On examining the after-birth 
there were four distinct placentas, the membranes traversed by numerous 
bloodvessels. The cord was attached to the center of the largest 
placenta, and the different placentas were connected by the membranes 
which were unusually thick and vascular. The two larger placentas 
were attached to the side of the uterus below the fundus, while the two 
smaller were in the lower uterine segment but were not placenta previa. 
The two lower had become detached causing hemorrhage. 

Cholelithiasis Complicating Pregnancy.— Finkelstone (Am. Jour. 
Obst., November, 1916) publishes the case of a multipara who when 
seen was pregnant between three and four months and who had an 
abortion. After this she was operated upon to repair lacerations, and 
following the operation had an attack of cholecystitis. It seemed to 
have resulted from the action of calomel given to the patient to move 
the bowels. From this she made a gradual recovery without operation, 
the roentgen ray showing adhesions around the gall-bladder. Some- 
time after this the patient became pregnant, refused operation, and had 
morphin to relieve pain.’ Consent was finally given to operation when 
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the gall-bladder was removed and found to contain 8G gall-stones of 
small size. The patient made a good recovery, the fistula healing in 
twenty-four days. Pregnancy was not interrupted and was then about 
seven months. The patient came into spontaneous labor later on and 
was delivered spontaneously of a full-term male child. Although there 
v as extensrs e laceration it was repaired and she made a good rccoverv. 
Over a year afterward she reported with pain in the right epigastrium, 
apparently resulting from torn adhesions in the region where the gall- 
bladder had been. The use of a bismuth meal and roentgen ray was 
followed by temporary improvement after which the patient* grew 
worse and suffered severe pain. Jaundice, vomiting of green material, 
and a gall-stone also occurred. There was a mass in the abdomen at 
the site of the gall-bladder. An operation was finally performed when 
the gall-bladder was found enlarged and chronic pancreatitis. The 
adhesions were separated and the gall-bladder removed, and the duo- 
denum drained. A small stone was found on examination imbedded in 
the wall of the gall-bladder. This patient for nearly a year laid marked 
symptoms of cholecystitis without jaundice, gray stools, or fever. 
A drainage of the gall-bladder at the first operation did not disturb 
pregnancy and large doses of morphin given for pain apparently did 
not affect the child. 


The Clinical Significance of Double Uterus.-— .T ones (Jour. Obxt. and 
Gijncc. Brit. Emp., June-August, 1015) reports the case of a patient 
brought to him in consultation in whom by examination it was found 
that a septum was present in the middle line of the vagina. On bimanual 
examination a separate cervix and uterus communicating with each 
could be plainly made out. The writer also reports the case of a mul- 
tipara who was seen in consultation ten days after her third confinement. 
The lochial discharge had been profuse and for three days offensive. 
The temperature was above 103° F. and the patient was evidently 
septic. The uterine cavity had been irrigated with a solution of iodin 
but the patient was not much better. Examination showed the uterus 
much larger than normal and its upper part irregular in outline. Under 
an anesthetic a double uterus was found with one cervix. One uterine 
cavity was normal for the stage of the puerperal period, in the other 
there was decomposing blood clots and the membrane of an early 
pregnancy. Tin’s mass was removed and the cavity irrigated when the 
patient went on to recovery. There had evidently been twin pregnancy, 
one on one side of the uterus going to term, the other a blighted ovum 
in the other cavity. Another ease is reported in which a multipant 
had missed two periods and thought herself pregnant. Father eopion- 
blecding seemed to threaten abortion. When seen in consultation the 
conditions were such that anesthesia was necessary for examination. 
Two separate cervices were found and also two uterine bo die.. In one 
of them was apparently a normal, growing ovum, and in the other some 
fungoid mucous membrane. Tin's was removed by a caret and tie- 
patient vent to term. In another ca-e the patient had pn-viotj-iy 
suffered from hemorrhage from the kidneys and was -een after she had 
been pregnant for two months and hud two fetal sack-; removed by re. urn 
foreep- at niwmt the tenth vwk. In >pit»-of tf tlie abdomen inerv.a -'^d 
steadily in size and pregnancy with living child v, a„ pre-»t. On 
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examination a double uterus was found. In this case there must have 
been a triple conception. In the next case the patient had been married 
more than four years, had interruption of pregnancy and a severe 
abdominal pain with enlargement on the left side of the uterus, and 
was thought to have ectopic gestation in the left tube. To make the 
diagnosis sure the abdomen was opened when a double uterus was 
found with pregnancy on one side. This went on naturally and the 
patient had a living child in a normal labor. A case came under the 
observation of the writer which shows how dangerous it is to use 
cutting instruments in the uterus unless an accurate diagnosis has been 
made. A primipara was delivered of a small child but the uterus 
remained large and the outlines of a second fetus could be made out. 
There seemed to be a thick septum between the two halves of the 
uterus or a very thick bag of water. Failing to rupture this with the 
finger the attending physician introduced a pair of long scissors into 
the uterine cavity and endeavored to cut the way into the fetal sack. 
Very severe hemorrhage came on which was checked but returned on 
the next day. The patient became infected and died on the fifth day 
from sepsis. At autopsy there was a double uterus and a fetus in the 
second uterine cavity and a ragged wound in the septum between the 
two bodies. Large branches of the uterine artery had been cut by the 
scissors. The tendency of this abnormality to interfere with labor is 
illustrated by the case of a multipara who previously had breech 
presentation with the birth of dead children. In a third confinement 
there were found two separate uteri and two separate cervices. Labor 
went on until the child descended when there was delay because the 
second uterus seemed to hinder expulsion and manual assistance was 
required. In the fourth labor this was repeated but pregnancy was in 
the anterior uterus and the posterior was drawn up above the level of 
the pelvic brim and occasioned no trouble. Involution was delayed 
but otherwise the patient made an uninterrupted recovery. A case 
is reported which illustrates the difficulty in diagnosis between a fibroid 
tumor in the uterus and pregnancy in a double uterus. The patient 
had three pregnancies and when four and a half months advanced was 
seen because she had intermittent hemorrhage. On examination the 
uterus was half-way to the umbilicus, somewhat flabby with an indefi- 
nite swelling on the left side of the uterine body. The outline of the 
upper border of the uterus showed a deep indentation and on the left 
side the tissues seemed more dense than on the right. The cervix was 
deeply split bilaterally and the endometrium thickened. The condition 
present suggested placenta previa or a sponge endometrium. It was 
thought that the mass on the left side of the uterus was a small fibroid 
although the possibility of double uterus was suggested. At seven and 
a half months the patient expelled a dead child. The placenta was 
removed by hand when it was easy to ascertain that the case was one 
of double uterus with pregnancy in the right body. That Cesarean 
section may be required in these cases is shown by a case who had two 
Cesarean sections before the one under consideration. At the last 
operation the operator had endeavored to sterilize the patient by 
removing the Fallopian tubes. The right tube was found and removed 
but the left could not be discovered, and pregnancy later supervened. 
At operation the anterior wall of the uterus was extremely thin at the 
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site of a former incision. . men the uterus was opened the placenta 
was found in front and quickly delivered. The uterus was removed to 
sterilize the patient when the right half of a double uterus about the 
size of a goose egg was found behind a fold of the peritoneum extending 
from the posterior surface of the bladder to the rectum. A supravaginal 
hysterectomy was performed followed by recovery. The next patient 
had a very tender abdomen with a lump in the right side extending 
above the umbilicus. Examination was difficult because of pain, and 
the abdomen was opened under anesthesia for the removal of a tumor. 
The tumor was rising out of the pelvis with the bowel adhesive to it, 
and the great oventum attached to the tumor was darkly blood stained. 
The mass was a bicornuate uterus, the left side larger than the right. 
The left tube was filled with sterile fluid; adhesions were separated and a 
large clot removed from the peritoneal cavity. The left tube and ovary 
were removed and the abdomen closed ; with the patient in the lithotomy 
position a large swelling could he demonstrated on the left side of the 
vagina. Tin's was incised and retained blood washed out. It was then 
discovered that the patient had double uterus and vagina. Some 
months afterward the patient was readmitted complaining of pain. 
On this occasion, under anesthesia, vaginal examination showed that 
there was a septum between the two halves of the vagina and also a 
double uterus. The divided septum between the two vaginas was 
excised, followed by the complete recovery of the patient. 

The Presence of Bacteria in the Vagina in the Latter Months of 
Pregnancy. — -Pekmar (Am. Jour. Obst., April, 1917) lias studied 130 
cases to ascertain what germs are present in the vagina in the latter 
months of pregnancy. Among these patients streptococci were never 
seen as such in direct smear, and by culture only 20 strains were 
recovered. Only 3 of these gave the carbohydrate reactions, anil 
as animal inoculations were not carried out, the virulence of these 
strains was not known. In these investigations a variety of organisms 
were found. A relation apparently exists between the ability of various 
growths to flourish in an acid medium, and the presence of these 
organisms, notably the streptococci, the colon bacilli and other forms, 
in the vagina. The presence of streptococci giving the carbohydrate 
reaction is comparable to that recognized in other cavities of the body 
in which virulent or apparently virulent organisms are constantly 
present without causing active disease. 

Bacteria in the Newborn Causing Septic Infection. — IIvmanso.v and 
Hertz (Am. Jour. Obst., April, 1917) have examined 12 newborn 
infants to determine the presence of bacteria in the cavities of the 
body. Of the -12 eases tabulated, the results were positive in I'n 
and negative in 2(’>. In only •! cases were the same organisms found 
in the body of the mother. In connection with the observation, of 
others who studied this question, there is little evidence of infection 
of the infant’s mouth on the first day after its birth, hut on subsequent 
days infected bacteria grow and flourish and staphylococci predomi- 
nates. It is not difficult to understand how such infection can occur 
in view of the presence of bacteria in the mother’s hirtii .canal and 
the frequent manipulation of the child’s mouth in chv.n-ing le-f«>r* 
and aft« r nursing. 
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Cystitis, with Special Reference to its Localization. — In a general 
review of our present knowledge of the bacteriology of cystitis, 
Geragiity ( Svrg •., Gyncc. and Obst., 1917, xxiv, 655) says that while 
all the pyogenic bacteria are capable of producing inflammations of the 
bladder, and most of the known forms of bacteria have been isolated 
by investigators at one time or another, organisms of the colon group 
are the most frequent cause of cystitis, both acute and chronic. Bac- 
teriological studies have further shown the old idea to be no longer 
tenable that an acid cystitis is usually due to the tubercle bacillus, for 
as a matter of fact, the urine in the vast majority of cases in simple 
cystitis is acid. The colon bacillus, the staphylococcus, different varie- 
ties of the streptococcus, the gonococcus, and many other organisms 
are usually associated with an acid cystitis, while organisms belonging 
to the proteus group usually produce an alkaline cystitis, with the well- 
known ammoniacal, ropy, mucoid condition of the urine. It is of 
interest to note, says the author, that there is a peculiar specificity 
displayed by different bacteria for different parts of the urinary tract. 
Thus, the primary focus of tuberculosis in the urinary tract is well 
known to be practically always in the kidney, vesical tuberculosis being 
secondary to the infection above, when it occurs. The gonococcus has 
a special predilection for the mucosa of the urethra; the only portion 
of the bladder commonly involved is the trigone, diffuse gonorrheal 
cystitis being extremely rare, while proven cases of gonorrheal infection 
of the kidney are rarer still. The typhoid bacillus, on the other hand, 
attacks principally the kidney, and usually produces a lesion of mild 
degree, resulting in nothing more than a bacilluria. The colon bacillus, 
staphylococcus, streptococcus, pyocyaneus, and some other organisms 
attack the kidney, bladder, and posterior urethra apparently with 
equal facility. With the possible exception of tire tubercle bacillus, 
there is nothing characteristic in the lesions produced by these various 
bacteria, and it is impossible from the symptoms or pathology of a 
vesical lesion to determine the variety of invading organism, but so far 
as therapy is concerned, a knowledge of the organism concerned is of 
little real value, since no special drugs have as yet been shown to haye 
any specificity of action for any special group of bacteria. With regard 
to treatment, Geraghty advises in acute cystitis the liberal employment 
of sedatives, in order to place the bladder at rest as much as possible. 
To aid in tliis, the amount of water ingested should be decreased to the 
absolute needs of the individual, so that the bladder will not be com- 
pelled to be constantly expelling the rapidly accumulating urine. To 
combat the increased acidity of the resulting concentrated urine, 
alkalies should be given to the point where the reaction becomes alkaline. 
TJrotropin is useless, in the author’s opinion, in these cases, since if the 
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urme is allowed to remain acid the fomaldchyde liberated onlv adds to 
the irritation, while if it is rendered alkaline, the urotropin is inert. 
Active treatment, such as instrumentation, irrigations, and instillations 
during the acute stage are usually more harmful than beneficial. If the 
symptoms do not rapidly subside, or tire condition has become chronic, 
it is usually an indication that there is present some complication, 
either in the bladder itself or elsewhere in the urinary tract, whose 
discovery and elimination is of the utmost importance, since in most 
cases the successful treatment of a case of chronic cystitis will depend 
upon the ability of the physician to locate the intravesical or extravesical 
factor which is responsible for the continuance of the infection. In a 
certain number of cases, however, it must be admitted that the failure 
of the vesical infection to disappear spontaneously is not due to any 
extravesical factor. In most of these, the disease is not a diffuse cystitis, 
but is a localized affair, with normal mucous membrane lying between 
the infected areas, which latter may be single or multiple. Sometimes 
the lesion is a localized area of reddening and hyperemia, at others there 
is edema of the mucous membrane, and even the formation of bulla: and 
superficial ulcerations. When the lesion involves only the mucosa and to 
a slight extent the subinucosa, simple irrigations with silver nitrate, or 
other silver salts, with overdistention of the bladder at each treatment, 
will generally suffice. If the involvement extends deeper into the 
bladder wall, however, such irrigations have but little effect. Here 
Geraglity fills the bladder with salt solution, and then through a ureteral 
catheter cut off square at the end, with no side eye, lie injects directly 
against the infected area a 10 to 20 per cent, silver nitrate solution, which 
being instantly neutralized by the salt solution, docs not irritate the 
remainder of the bladder mucosa. In some cases, there is found on 
cystoscopic examination a localized area in which the mucosa looks 
whiter than normal, with a puckered or scarred condition. Here one 
can feel reasonably sure that the condition involves the whole thickness 
of the bladder wall, and that no local applications will afford relief, but 
that extensive resection must be resorted to. These are the eases which 
have been especially studied by Hunncr, whose work was reviewed in 
this department about two years ago. 


Peritonitis following Acute Ovaritis of Anginal Origin.— According 
to Wilder (Tr. Chicago Path. Sac., 101(5, x, -10) hcmogcnic disease of 
the ovaries, arising by metastasis from disease of the tonsils or other 
distant foci, is probably more common than is usually supposed, and 
may account for many obscure cases of peritonitis. The occurrence or 
ovaritis as a sequel 'of general sepsis, measles, typhoid, cholera, and 
other infections has been observed, but the instances recorded are few, 
and the general tendency of gynecologists is to consider ovarian dio-ay 
as a gonorrheal infection, ascending from the lower genital tract. It u 
significant, however, that of all reported cases of so-called primary 
peritonitis, a decided majority have occurntl in female-., this pre- 
dilection suggesting to the author the po-ribility that the organ-, 
play a significant role. Mo<t of these ca-t-s occurred during th<M.«un-»‘ t ‘‘ 
a tonsillar infection, and it s veins more than probable that they in 
reality metastatic infections from the throat. Tin* following ray ,:i 
rapport of this theory i-, reported by Wilder; '1 be patient was a u« *1, 
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aged six years, who was seized with an attack of apparently ordinary 
tonsillitis. She complained of sore throat, and had a temperature of 
103°, with large, edematous hyperemic tonsils, studded with white 
patches. The cervical and submaxillary lymph nodes were enlarged 
and tender. On the third day, when the throat condition was apparently 
improving, the child suddenly became acutely ill with symptoms of 
peritonitis. Immediate operation showed the peritoneum to be hyper- 
emic and lusterless, with a small amount of thin pus in the pelvis. In 
spite of drainage the patient died in forty-eight hours, and autopsy 
showed an intense pelvic peritonitis, with much less involvement of the 
upper abdomen. There were no perforations, volvulus, or other demon- 
strable cause. The appendix was slightly hyperemic, but otherwise 
normal. The pelvic organs were all hyperemic, but the ovaries showed 
in addition some hemorrhages, and a few diplococci and short chain 
streptococci in the ovarian tissue. Cultures from the abdominal fluid 
at operation showed a pure growth of Gram- positive diplococci and 
short chain streptococci. Three quite similar cases from the literature 
are quoted by the author, who believes that these have all been cases 
of acute peritonitis, secondary to an ovarian metastasis from the throat 
infection. 


Surgical Treatment of Benign Vesical Neoplasms. — The universally 
recognized treatment today for non-malignant intravesical growths — 
papillomata — is of course fulguration. As* Beer (Sun/., Gynec. and 
Obst., 1917, xxiv, G46) points out, however, there are a few cases in which 
this method of treatment is not applicable. These fall under the 
folio-wing heads: (1) Patients that are intolerant to cystoscopy. With 
local anesthesia and morphin most of these can be overcome. (2) 
Patients that bleed furiously at every introduction of the cystoseope, 
so that no view can be obtained. (3) Patients whose tumors are so 
placed that they cannot be reached. (4) Patients suffering from papil- 
lomatosis of the bladder, either primary or following a surgical opera- 
tion for papilloma, which operation has implanted many growths 
all over the bladder wall. For the small number of cases comprised in 
these groups, some form of cutting operation becomes necessary, but 
for the older method Beer substitutes an entirely new technic in order 
to safeguard the patient from the recurrences which almost invariably 
occur in the ordinary cystotomy performed for the removal of a 
papilloma. In Beer’s method the intravesical operation is done entirely 
with the Paquelin (hooked point) cautery: the bladder is not filled with 
fluid before opening it; the incision in the bladder is gradually enlarged 
without any sponging or rough handling, and each tumor as it presents 
is burned to a crisp; every suspicious spot in the bladder is cauterized, 
and the edges of the bladder incision are similarly treated. Finally the 
whole operative field is soaked in alcohol to destroy any particles of 
viable growth that might have accidentally broken off during the 
manipulations. In order to get an adequate exposure the patient is 
placed in the Trendelenburg position and the bladder drawn out of the 
abdomen by its urachal end, this technic allowing the peritoneum to be 
stripped back without bruising the bladder or its contained growths. 
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Types of Lesions in Chronic Passive Congestion of the Livor.— 
These lesions have been described by a variety of terms of which the 
name nutmeg liver has been in most common use. It has, however, 
been pointed out by not a few investigators that the character observed 
in passive congestion of the liver giving it the nutmeg appearance, was 
not uniformly the same. Moreover, there has been of late years a 
considerable discussion concerning the question of the important 
factors which brought about the tissue changes found in passive con- 
gestion of different grades.’ To a great degree, the original contention 
that the damage of the liver columns in the central portions of the lobule 
was the result of unusual venous pressure, has now been dropped. 
Lambert and Allison ( Johns Hopkins Hospital Bulletin, 191G, xxvii, 
350) have again reviewed the subject in a study of 112 cases of well 
marked chronic passive congestion coming to autopsy. In the majority 
of these cases the hepatic stasis was the result of a cardiac or vascular 
lesion. The liver is commonly heavier than normal, the increased weight 
being in part due to the excess blood present in the organ. A consider- 
able difference in weight may he found in the same liver when weighed 
immediately after removal and when weighed again sometime later. 
The appearance of the cut liver varied with the duration of the circu- 
latory disturbance, and, although some common features could be 
recognized in all specimens, vet a close analysis readily distinguished 
types permitting of a classification. An interesting point made by these 
authors is that under the conditions of these hepatic lesions the liver 
demonstrates a poor ability for regeneration. And, furthermore, 
regeneration was not most active in the specimens from young indi- 
viduals but was rather associated with the chronic lesions in middle 
age or elderly individuals. This is probably due to the fact that 
examples of chronic congestion arc found more often in old people; 
whereas in the young the acute stage of the same process is found prior 
to the period of regeneration. These authors ha\e found file diRim-t 
types of lesion in passive congestion of the liver. These t \ pc., arc to 
some degree at least, merely stages of one and the sum'- pro<<**-; *" 


fact it would appear that anyone of the type irdoiii may progn - to tie- 
n**\t grade in ‘-e\ erity by incmc-ing either the duration or the ».•>.« nty 
uf the idoed *>tasb. Tiio-'> five types are determined hi micro ops' 
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analyses and are dependent upon the grade of dilatation of the liver 
sinuses and the degree of atrophy or necrosis of the liver cells. The 
types are as follows: (1) Capillary dilatation with .atrophy of central 
cells, found in moderate circulatory disturbances of various kinds; (2) 
central degeneration with or without congestion, a stage of degenera- 
tion slightly more advanced than the preceding; (3) central fat accu- 
mulation with hyperemia or necrosis, a peculiar type usually found in 
the young in acute rheumatic fever; (4) central necrosis usually asso- 
ciated with hemorrhage, the advanced nutmeg . lesion described by 
Mallory; (5) collapse fibrosis or cardiac cirrhosis. This last condition is 
more apparent than real, there being little if any increase in the amount 
of connective tissue originally possessed by the liver. The important 
factors which lead to the various changes in the liver substance are blood 
stasis, tissue asphyxia, interstitial hemorrhage and autolysis. The 
actual effect of the blood-pressure upon surrounding tissues appears 
to be slight. 


The Comparative Resistance of Bacteria and Human Tissue Cells to 
Certain Common Antiseptics. — Lambert (Jour. Expcr. Med., 1916, 
xxiv, 083) discusses some interesting experiments performed by him to 
determine the comparative effects of antiseptics on bacteria and tissue 
cells of humans. Tissue of lymph glands removed at operation or 
autopsy was grown in a plasma medium with Staphylococcus aureus. 
He used this organism because it is moderately but not highly resistant 
to the ordinary antiseptics. The antiseptics used were mercurials, 
cyanides, iodin, phenol, tricresol, argyrol, alcohol, hypochlorites and 
a few others. The technic was as follows, thin layers of tissue were 
placed in a fluid culture of staphylococcus for several minutes. They 
were then transferred to the disinfectant solution for one hour, then 
washed in isotonic salt and placed in the plasma medium. Controls 
of infected, non-treated tissue and non-infected tissue were made. 
Most of the chemicals were found to be more harmful to the tissue 
cells than to the bacteria; in fact, the one marked instance of the oppo- 
site result was in the test with dilute iodin ( t s W to xtoit )• H was 
found with this chemical, however, that application of it to fibrin 
caused a dissolution" of the fibrin even though it did not injure the 
tissue cells. Alcohol was potent only in 50 per cent, solutions and 
had an inhibitory effect on the growth of cells in this strength, although 
in weaker dilutions it stimulated rather than inhibited' the growth of 
the tissue used. The author concludes that of the many antiseptics 
tried, iodin is more clearly an ideal antiseptic than any of the others. 

A Study of Physiological Activity of Adenomata of the Thyroid Gland, 
in Relation to Iodin Content as Evidenced by Feeding Experiments 
on Tadpoles. — Previous experimenters have shown that the feeding of 
dried thyroid to tadpoles causes an early differentiation of structures 
in proportion to the quantity fed of the percentage of the iodin content. 
Graham (Jour. Expcr. Med., 1916, xxiv, 345) used this method to 
•determine the physiological activity of adenomatous tissue of the 
thyroid as compared with normal thyroid substance. For the feeding 
experiments, human thyroid and its adenomata were used. The 
material was fed to tadpoles and observations were made upon their 
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growth from clay to day. Numerous protocols are given for some of 
the experiments. The author found that the so-called adenomata 
of the thyroid possess characters which influence the development of 
tadpoles in a manner quite similar to that of the normal thyroid. The 
action appears to be dependent upon the iodin content. The results 
of these feeding experiments were not so simple to interpret as might 
appear at first sight. Discrepancies as to the time of death, appearance 
of forelegs, emaciation and rate of growth were not always parallel to 
the iodin content. Some of these discrepancies, the author believes, 
may be explained by accident of feeding or slight differences of age, 
size and susceptibility to the materials fed. The action of the thyroid 
depends not upon a specific stimulus to differentiation but upon a 
stimulation to metabolism in general, in proportion to the iodin con- 
sumed. Higli iodin content produces rapid emaciation, at the time 
resulting in differentiation even in tadpoles dying in eight to twelve 
days. Low iodin content results in differentiation at an earlier period 
than the controls. Tadpoles fed on thyroid with practically no iodin 
grow better than controls, the thyroid serving simply as a food. In 
the experiments undertaken the author points out that as the active 
principle of the thyroid was demonstrated in the adenomata these 
tumorous masses have a functional capacity. 


Technic of Cultivating Human Tissues in Vitro.— Various attempts 
have been made to cultivate human connective tissue in rilro in a culture 
medium of a pure human plasma, hut practically all have been failures, 
owing to the early rapid liquefaction of the fibrin. The modification 5 
of this human plasma made by Losee and libeling wore unsuccessful. 
However, by diluting the plasma with Ringer’s solution, as recom- 
mended by Carrel, they were able to propagate human connective 
tissue cells through several subcultures, in one case as long as sixty 
days, by making the transfers every twenty-four to forty-eight hours. 
Lambert (Jour. Expcr. Med., 191G, xxiv, 307) in the cultivation of 
the tissues of lower animals noted that the plasma of pigeons and lotvN 
never liquefied. lie therefore prepared a mixture of a smalt amount 
of chick plasma with a considerable quantity of human serum, _ into 
which he put various human tissues obtained at operation. No lique- 
faction occurred and active progressive growth, with numerous mitotic 
figures, was seen in flic majority of preparations in which soft friable 
tissue was used. After careful study the author found that the optimum 
medium consisted of 1 part fowl plasma to 4 parts human s-rtim; 
growth in pure fowl plasma was possible though neither so active nor 
prolonged as in it mixture. The author states that transfers did u f, t nave 
to be made oftener than every five days, and that propagation throw, . a 
subcultures might be carried on for several months and in rilr.i uu.cU- 
nitely. In addition to experiments on culture medium the author 
studied the length of time that tb-ties may be preserved aft* r d '<* if 
removal from the body. They w< re placed in salt .-olution in :> > *‘tn 
dish, and put in an ordinary wooden ir-e-box whose temperature ran. ’< 
from 10' to l-'i 5 (’. The remits of there studi*~i shov.it! that human 
coniKctiv e-tissue cells and the ceils of certain benign ttintnr> ft main 
alive in an ice-box from six to eight dnvs, ten da\A pmbn'dv r< pr >- ' otift. 
the limit of survival. The optimum temperature for *••!! It !’ r ' ‘ r ‘‘‘ !l ,i! 
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was not determined. Tissues obtained at operation gave the best 
results, but autopsy material removed one to four hours after death 
sometimes showed active growth. The author, in the performance of 
these various experiments, also made note of the fact that the presence 
of normally existing iso-antibodies (agglutinins and hemolysins) in 
human serum was without influence on the growth of human tissues 
in vitro. In other words, human tissues are no more sensitive to varia- 
tions in the culture medium than are those of the lower animals. Hence 
autogenous serum has no advantage in tissue culture over homologous 
serum. 


The Classification of Streptococci. — There is no subject in the field 
of bacteriology of wider interest which although receiving much atten- 
tion and study for practical application has still remained in a chaotic 
state from the stand-point of classification, than the streptococci. 
Many attempts have been made to classify the streptococci and not a 
few of them have served a useful purpose inasfar as they could be applied. 
Broadly, however, certain modes of classification have, up to the present, 
not lent themselves as being practical. This is particularly true of the 
immune reactions. The mode of classification has, therefore, again 
reverted to the adoption of a practical method based upon cultural 
procedure. Such a classification has been put together by Holman 
(Jour. Med. Res., 1915, xxxiv, 377). In this classification he has intro- 
duced no new media or reactions but by analyzing, in the study of a 
great number of streoptococci, the value of many cultures and reagents 
suggested by others, he has eliminated those of no practical importance 
and retained others having a differential value. Holman points out 
that for any classification of bacteria based upon cultural methods a 
standard procedure for the making of the media must be adopted. For 
the group of streptococci where special media other than those employed 
for the coli-typhi group are necessary, there has, up to the present, 
been no uniformity of technic. Holman describes clearly his procedure 
for the isolation, plating and differential cultivation of the strepto- 
cocci. This group of microorganisms presents some difficulties not so 
prominent with other bacteria. One of these, which appears to have 
been overlooked by others, is that of obtaining pure cultures. Holman 
has found that when the pure strain has been obtained the cultural 
characters upon the differential media used are quite permanent. 
The streptococci which he has under discussion are non-capsulated 
forms. He divides the streptococci into two groups by means of blood 
agar. The further differentiation is accomplished by means of serum 
broths containing lactose, mannit, and saliein respectively. Thus under 
each of the two main groups, the hemolyzing and non-hemolyzing 
streptococci, there are developed eight distinct subgroups depending 
upon the fermentation or non-fermentation of the given carbohydrates. 
Five of the hemolytic varieties are known by definite names: S. 
infrequens, S. pyogens, S. anginosus, S. equi, S. subacidus. Five dis- 
tinctive names have also been applied to varieties of the non-hemolytic 
streptococci: S. fecalis, S. mitis, S. salivarius, S. equinus, S. ignavus. 

1 he author has tested out over 1100 strains by means of this classifi- 
cation and lie has also applied the method of classification to 2400 
streptococci isolated by others. The practical application of this means 
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of classification has shown that the organisms found in distinct habitats 
remain true to form and it is often possible to suggest the source of an 
infection by the cultural characteristics determined by this technic. 
lhe work marks a distinct advance in our knowledge of streptococci, 
those who are more particularly interested in this subject must consult 
the original article. 
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An Epidemic Resulting from the Contamination of Ice-cream by a 
Typhoid Carrier. — Cumming {Jour. Am. Med. Asm., April 21, 1917, 
lxviii, No. 1G, 1 1 G3) reports the following outbreak: Twenty-nine 
persons attended a country school picnic at Helm, California, May 
13, 1910- That evening many of those in attendance were taken 
with nausea, vomiting, and diarrhea. These symptoms were of about 
two days’ duration, and with two exceptions all those thus affected 
developed typhoid fever in about eight days. Twenty-three persons 
in all came down with the disease, 3 of whom died. It was found 
that all of those who were made ill had eaten chocolate ice-cream. All 
those who partook of this food developed typhoid fever with two 
exceptions, namely, Mrs. Y., who made the chocolate ice-cream, and 
her daughter, both of whom, however, suffered from nausea, vomiting, 
and diarrhea. It was found that Airs. Y. was a typhoid carrier v>h<> 
had lmd the disease seventeen years before, and had been n-sjwnsibl'- 
for at least four other cases of typhoid fever in persons living in her 
household during the seventeen years. Her daughter escaped tin- 
disease, having had antityphoid vaccine two years previously, i h>- 
outbreak is further interesting for the reason that Mrs. Y.’s blood 
agglutinated typhoid cultures only in dilution of 1 to ;'0 and dan 
incompletely. The California State Board of Health makes an effort 
to keep in touch with all typhoid carriers, not only for the pimpo-c <>, 
directing their daily pursuits along lines which will not endanger t.w 
public health, but also for the purpose of making investigation^ o. 
the carrier problem. Typhoid carriers are not isolated but are rifpitn - ** 
to sign an agreement to take rio part in the preparation^ or han-mug 
of food which may be cntt-unicd by p'-rson-; outside of their immi-mite 
family, nor to participate in tie- management of a foariling-.i'-n 
restaurant, food store, or any other oroupation involving tie- pn-p'.ra- 
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tion or handling of food. The carriers also agree to take precautions 
with reference to the disposal of excreta, and to notify the local health 
officer in case of change of residence, and to comply with other require- 
ments. This contract is renewed every six months. The author 
concludes that the typhoid history of Mrs. Y. demonstrates the ineffi- 
cacy, from the standpoint of community health, of treating a case of 
typhoid without seeking the source of the infection. It is seventeen 
years since she herself had typhoid; there are many isolated cases of 
the disease reported among those with whom she came in contact; 
finally, this epidemic, traced indubitably to her, occurred. Had the 
first case, years ago, for which she may have been responsible, been 
traced to its source, the subsequent cases, the economic loss to the 
community, and the three deaths could have been avoided. 


Detection of Hydrocyanic Acid Gas. — Grubbs ( Public Health Reports, 
April 20, 1917, p. 565) states that instructions issued to the 
officers of the Public Health Service on the subject of hydrocyanic 
gas fumigation of vessels directed that “Before declaring it safe 
to enter holds, a captive animal (guinea-pig, rat, cat, etc.) shall be 
lowered and exposed to the aerial content of such compartments, 
and the effect produced, if any, shall be a guide in estimating the 
amount of gas present.” In trying to determine just what dilution 
of hydrocyanic acid gas should be considered dangerous to man, 
volunteers have breathed gas from one-half and from three-fourths 
ounce sodium cyanide per 1000 cubic feet for two minutes and one 
and one-half minutes respectively, without feeling any effect, but 
this has at other times caused dizziness. Grubbs believes that where 
work must be done and a climb is required to reach the open air a 
mixture of 0.024 per cent, hydrocyanic acid gas (one-half ounce sodium 
cyanide per 1000 cubic feet) should be considered the limit of safety. 
With this limitation in mind the susceptibility of small animals usually 
available for the purpose of testing holds was studied, and the follow- 
ing conclusions reached: Sparrows or other small birds are the most 
delicate live indicators for hydrocyanic acid gas, but are not recom- 
mended for routine work; mice or tame rats are almost as susceptible 
as sparrows and are probably the best test animals available; cats are 
sufficiently susceptible and with care the same animal may be used 
several times; guinea-pigs are quite resistant to the effects of the gas 
and should never be used where rats are available; if guinea-pigs be 
the only test animals obtainable, exposure should be prolonged and 
other allowances made for these animals’ increased resistance to the 
gas. 


Weil’s Disease or Infectious Jaundice.— Noguchi (Jour. Exper. Med., 
May 1, 1917, xxv, No. 5) atates that infectious jaundice has been 
known for a long time to occur among troops in barracks, among sewer 
workers, miners, and rice planters, and its clinical entitjr has been 
recognized by Larrey, Ozanam (1849), Monneret (1859), Laverau 
(1SG5), Lancerau (1SS2), Landouzy (1SS2), Mathieu (1SS6), and Weil 
(1SS6). _ Weil described 4 cases with typical symptoms, and the 
disease is very often called by his name. Weil’s disease is character- 
ized by sudden onset of malaise, often intense muscular pains, high 
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fever for several days, followed by jaundice and the appearance of 
bile pigments, albumin, and casts in the urine; in severe cases enis- 
tnxis, subcutaneous hemorrhages and lymphadenitis are observed \ 
disease supposed to be identical with Weil’s disease of Europe is preva- 
lent in Japan, and in 1914 Inada and Ido succeeded in transmitting 
to guinea-pigs the typical experimental disease, accompanied by 
jaundice, hemorrhages, albuminuria, etc., by inoculating them with 
blood ^ of patients suffering from the Japanese form of infectious 
jaundice. In the blood and various organs of the animals they dis- 
covered a new spirochete, which they also found in the human speci- 
mens. Spirocheta icterohemorrhagire, as it was designated by Inada 
and his associates, has since been proved beyond doubt to* be the 
causative agent of the disease in rpiestion. A year and a half later, 
Uhlenhuth and Eromme, and also Hubener and Reiter, showed that 
the Weil’s disease prevalent among the German soldiers during the 
present war could also he transmitted to guinea-pigs by injecting 
them with the blood of patients. It was not until 391G, however, 
that Hubener and Reiter announced the finding of a spirochete in 
the experimental material (liver, blood, kidney, etc.), which they 
called Spirocheta nodosa. Following the publication in America of 
the article by Inada and his collaborators, Stokes and Ryle succeeded 
in transmitting the disease to guinea-pigs by inoculating them with the 
blood of British soldiers in Flanders who had Weil’s disease, confirming 


at the same time the presence of a spirochete closely resembling the 
Spirocheta icterohemorrhagire of the Japanese workers. Stokes, Ryle 
and Tytler left the question of the identity of the two strains (the 
Belgian and the Japanese) open for future discussion. In the mean- 
while, Martin and Pettit, Costa and Trosisier, Gamier and Reilly, 
Renaux, Merklen and Lioust, Ameuille, Salomon anti Nevcu, and 
others, working among the French soldiers on the western front, 
reported similar clinical and experimental findings. They also con- 
sidered the spirochete isolated from the French specimens to he crhwly 
related to the Japanese strain. On the Italian front numerous reiM* 
of jaundice have been observed, and Monti has demonstrated the 
spirochete in the experimental material. According to MacKenrie, 
there were at one time a considerable number of cases of infection-, 
jaundice among the Canadian soldiers stationed at Paloniea. It i- 
of interest to note that while the mortality among the Japan we i- as 
high as 3S per cent., that of the European soldiers did not cxnrd.'J 
to 3 per cent. It seems reasonable to assume that the Japanese strain 
has already acquired a marked increase in virulence for human ‘•object-*, 
owing probably to a more frequent passage from man to man. Sttrh 
transmission is more frequent in Japan, for example, among tj>" rie- 
planters and miners with imperfectly protected feet, than in hump'% 
where exposure to the infection v.ns brought nlmut only, through. th'- 
unsanitary condition-, of war. The entrance of this spirochete into 
the human Imdy seem-, to lie of comparatively recent ».c current'". 
The dbeoverv of the spirochete in apparently healthy wild rot , taught 
near tie- infuted district-- Mini-, to support the th>-ory that tie d' -a -• 
\\n originally epi/ootie among certain ro«hnt->, parti- u! irK vd-1 r.-.t . 
and aft* r a lung sojourn in thi *-p< i it of its \irid*J!i- f*-r * 

animal-, ii i- h. . n reduud to -urh an c\t« nt a • t«> i att t-,<- ! .'f* r t- ’ 
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inconvenience, or, at least, a state of tolerance for the spirochete has 
developed. In America, especially in the United States, there have 
been few epidemic or endemic cases 'of infectious jaundice reported 
from various quarters of the continent (Toronto, Middle Western 
and Southern United States) and from Cuba, but it was not known 
whether or not these cases corresponded with those found in Europe 
and Asia. The discovery of the specific pathogenic agent now enables 
us to answer this question experimentally. The author collected a 
large number of wild rats and removed their kidneys for the purpose 
of ascertaining whether or not the organs contained the spirochete 
which causes the typical experimental lesions characteristic of the 
organism of infectious jaundice. By inoculating the emulsion into 
guinea-pigs, he has been able to produce a typical icterohemorrhagic 
spirochetosis altogether identical with the findings in the guinea-pigs 
which died of the injections of the Japanese and Belgian strains of 
Spirocheta interohemorrhagiae. The strain of spirochete isolated pro- 
duced death in from nine to twelve days, attended by marked jaundice, 
cholemia, choluria, and extensive hemorrhages in various viscera. 
The author concludes that wild rats captured in this country carry in 
their kidneys a spirochete which possesses the morphological and 
pathogenic properties characteristic of Spirocheta icterohemorrhagise 
discovered by Inada in the Japanese form of infectious jaundice. 
Cultures of the American, Belgian, and Japanese strains of the spiro- 
chete were obtained by a special technic, the first two strains having 
been cultivated artificially for the first time. Animals actively immu- 
nized against the Japanese strain resist inoculation, not only of the 
same strain, but also of the Belgian and American strains. The 
Belgian strain produces immunity equally effective against all three 
strains. Experiments to ascertain whether the immunity afforded by 
the American strain also protects against the Japanese and Belgian 
strains are in progress. These findings warrant the conclusion that 
the spirochetes designated as the Japanese, Belgian, and American are 
probably identical. On account of its distinctive features, a new genus, 
Leptospira, has been suggested as the designation of this organism. 


Some Factors Alleged to Influence the Duration and Severity of 
Vaccinia. — Force and Stevens {Jour. Am. Med. Assn., April 28, 1917, 
lxviii, No. 17, 1247) find that in the course of normal vaccinia, the 
maximum development occurs on the tenth day and scab separation 
takes place on the twentieth day after vaccination. Dyer (“The Way 
to Vaccinate,” Am. Jour. Trap. Dis. and Prcv. Med., 1913, i, 425) paints 
the vesicles with tincture of iodin, clips the top with sterile scissors, 
and cauterizes the base with a 6 per cent, solution of silver nitrate. 
Unna (“Nawssende Ekzeme,” Bcrl. Min. Wchmchr., 1915, Hi, 2S1) applies 
a mixture of S parts of zinc oxide ointment with 1 part each of calcium 
carbonate and sulphur lotum. Schamberg and ICohner (“Treatment 
of the Vaccination Site with Picric Acid Solution,” Lancet, London, 1911, 
ii, 1397) paint the vesicle at the end of forty-eight hours with a 5 per 
cent, alcoholic solution of picric acid. Force and Stevens tested these 
three methods and found that they did not possess any advantage so 
far as decreasing the redness and shortening the course of the vaccinia 
is concerned. 



312 


PROGRESS OP MEDICAL SCIENCE 


Provocative and Prophylactic Vaccination in the Vaginitis of 
Children.— A. F. Hess (Am. Jour. J)h. Child., November, 1010, xii. 
406-470) states that postmortem examinations show that in the sub- 
acute and chronic cases of vaginitis in infants, the cervix is most 
frequently, involved and that the vagina generally shows no signs of 
inflammation- Cervicitis would therefore seem to be a more correct 
term, in this connection, than vaginitis. When numerous pus cells 
without bacteria arc found in smears made from the cervix, an inflam- 
mation may be assumed to be present, and in the overwhelming 
majority of instances the inciting factor will be found to be the gono- 
coccus. Other microorganisms may, however, be the cause of the 
inflammatory process, for example a streptococcus. It should be 
borne in mind that smears taken from newborn infants very frequently 
show pus cells, probably due to the invasion of the vagina by sapro- 
phytic bacteria, and that, in the newborn, they should not be considered 
pathological or as evidence of gonococcal inflammation. Gonorrheal 
vaginitis, or cervicitis, should not be regarded as a disease encountered 
especially in institutions, as it may be found in a considerable propor- 
tion of infants living in the crowded tenements in the city. In child 
caring institutions, the greatest obstacle to limiting and controlling the 
spread of tin's disease is the difficulty of recognizing latent cases. By 
means of provocative inoculations of gonococcus vaccine, we have 
found it possible to convert the concealed carrier into an open case, 
and in this way to discover many cases which had eluded detection. 
Vaccinations have also some prophylactic value, and may cither 
confer protection or render subsequent infection of a mild character, 
so that it assumes a bacteriological rather than a clinical type. There 
is not only a natural susceptibility to this infection and an acquired 
susceptibility, as occurs in the course of scarlet fever, but a natural 
immunity, which may be sufficient to protect infants who come in 
contact with infected patients. 

The Virulence of Diphtheria Bacilli from Diphtheria Patients, and 
Diphtheria-carriers. — Weaver (Jour. Infccf. Dh., February, lbl", vx. 
No. 2) states that diphtheria bacilli from patients with diphtheria 
and from carriers who have been in contact with such patients are 
practically always virulent. The bacilli in such cases usually remain 
virulent up to the time of disappearance, even though a long tins' 
lias elapsed. Carriers should be kept in isolation until the bacilli 
have been gotten rid of, or until the strains cultivated have bci-n 
proved to be non-virulcnt. Cultures from the nose us well as from 
the throat should be made in all suspected cases. 
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FOCAL NECROSIS OF THE ADRENAL GLAND: WITH REMARKS 
UPON ACUTE ADRENAL INSUFFICIENCY. 

By Eli Mosciicowitz, M.D., 

PATHOLOGIST TO THE BETH ISRAEL HOSPITAL, NEW YORK CITY. 

Introduction. The lesion is an unusual one. While it has been 
reported many times, the descriptions have been meager and often 
inaccurate. Indeed, I have been unable to find a single graphic 
representation of this lesion in the literature. Moreover, it has 
never been described as a distinct and unalloyed lesion of the 
adrenal, and, in consequence, lias thus far been nameless. The 
name I have suggested fits the morphological characteristics- accu- 
rately; indeed, the resemblance to the more familiar focal necroses 
of the liver is a very close one. These facts, it seems to me, war- 
rant the purpose of this study, which is based upon two cases 
observed within a short time. 

The study of these two cases led inevitably to an examination 
of the clinical features of acute adrenal insufficiency, a phase that 
is always associated, and, moreover, is paramount in nearly all 
the contributions to the study of this lesion. The reports are so 
diverse and confusing that it seemed wise at the same time to 
submit a critique of this aspect as well. 

Case I. — II. B., aged forty-one years, male. Admitted October 
26, 1913. Three weeks before admission the patient complained 
of headache, distress in the epigastrium and in the preeordium, 
weakness and anorexia. He had relief for a few days, then the 
symptoms returned, especially the intense headache. Patient was 
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dizzy, had flashes before his eyes and there was puffing of forehead 
and face. . The urine showed a trace of albumin and gave a posi- 
tive test with the guaiac reaction. Roentgen-ray report on October 
27, 1913, shows a calculus in the left kidney. 

Operation, November 10. Right nephrectomy by Dr. Good- 
man. Pathological report: Calculous pyelonephritis. Patient was 
returned to bed in profound shock; pulse, 146. Intravenous infu- 
sion given. 

November 11. Pulse, 112, poor in quality; temperature, 96 to 
97.4°; respiration, 14. 

November 12. S A.M., pulse, SO; respiration, 16. 12 m., tem- 
perature, 93.6°; respiration, S. 6 p.m., temperature, 93.6°; respira- 
tion, 10. 9 p.m., temperature, 96°; respiration, 20. 11 p.m., tem- 
perature, 96; respiration, 20. 

November 13. Ceased to breathe. 

Report on Removed Kidney. The kidney is about twice the 
normal size; granular surface; capsule not adherent. The pelvis 
is enormously dilated and congested. It is coated with exudate in 
many areas and contains bloody purulent urine and one large free 
stone. The parenchyma of the kidney is pale red- markings poor; 
cut surface markedly granular; papillae much flattened. 

Microscopically. There is an abundant growth of new connec- 
tive tissue between the tubules in all stages of organization. The 
tubules are dilated; the epithelium is flat, granular and stains 
poorly. Many of the tubules contain hyaline cylinders and fresh 
blood, especially in the straight papillre. The glomeruli nrc fairly 
well preserved, somewhat contracted; within many of the capsules 
is a fine granular material. The lining squamous epithelium of 
the pelvis is well preserved; here and there it is covered by fresh 
exudate. There is a notable increase of the round cells beneath the 
epithelium. Diagnosis: calculous pyelonephritis. 

Autopsy. Lungs, heart and right adrenal not removed. 

Jjcft Kidney. About twice normal size. Surface smooth; dark 
brownish red. There are numerous punctate, hemorrhagic spots 
the size of a pinhead. On section, deeply congested; cortex thick- 
ened; markings clear; glomeruli easily visible. 

Spleen. Normal. 

Pancreas. Normal. 

Aorta. Moderate atheroma. 

Adrenal. Very large, distinct capsule, white center, surrounded 
by hemorrhagic fat. 

Anatomical Diagnosis. f'omj>ensaton- liyjM-rtrophy of kidney, 
with acute congestion. . 

Microscopic Examination. Kidney. Hemorrhages in tubulrE 
slight edema of stroma; mob-rate parenchymatous nephritic 

Spleen. Normal. 

Ptsncren*. Normal. 
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Aorta. Small amount of lime in media. 

Adrenal (Fig. 1). Larger than normal and embedded in hemor- 
rhagic tissue. 



Fig. 1. — Low-power appearance of adrenal from Case I, showing a number of areas 
of focal necrosis in the cortex and thrombi in the capsular vessels. 

With the low power there are perhaps a dozen or more foci where 
the normal parenchyma of the organ has been manifestly destroyed. 
These areas are distinctly circumscribed from the surrounding 
parenchyma and take little or no hematoxylon stain. The major- 
ity of these foci have a hemorrhagic appearance, due to the pres- 
ence of masses of red blood cells. These foci are uniformly round ; 
some are confluent and exist exclusively in the cortex. The medulla 
is intact. As a rule there is a thin rim of cortex between the foci 
and the surface of the organ, although some extend to the very 
surface itself. The majority of these foci have a honey-combed 
appearance, due to the presence of well-preserved strands of inter- 
trabecular connective tissue. 

Upon studying these foci with the high objective (Fig. 2) we find 
the adrenal tissue has been almost completely destroyed; that 
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parenchyma cells are mere "shadows” without nuclei or very pale 
ones. They have entirely lost their normal arrangement and 
stain .deeply with eosin. In some foci no trace of parenchyma what- 
ever is visible, being replaced by a pale acellular tissue resembling 
fat. Scattered throughout these foci arc abundant polymorphonuclear 
cells. In some foci these are so abundant as to almost warrant the 
term abscess. The polymorphonuclear cells are distributed evenly 
throughout the foci; in some, and especially those that reveal the 



Fie**. 2.'— Hich power of one of the focal r.ccro^e*, inU , n c e jnren«'hyioat < >\v , i 

degeneration and peripheral polyinnrphntuieleir infiUratt 

mo.A profound necrosis, tiic polymorphonuclear evils are dous'd y 
arranged around the circiunfcrence of the focus. These foci nl-o 
contain abundant red cells. These cells are sometimes distributed 
haphazardly, as in a hemorrhage. In some areas they are present 
within dilated capillaries. In addition to these three cellular < !*•* 
ineiits— nnmelv. destroyed parenchymatous cells, jwdymorpho- 
nuclear leukocytes and red blood cells -we find in the-** furs a 
fourth element ~ namely, radially arranged strand? of tie* inter- 
tralwct liar connective ti -sue-™ which give the honey-sunbed a! f 5 w ' ;tf ‘ 
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ance described above. These strands are especially abundant near 
the periphery of the foci, becoming absent in the central portions. 

The parenchyma of the organ between and surroundings these 
.foci are very well preserved. There is some engorgement of the 
cortical capillaries, and in the medulla a few of the veins are filled 
with a red thrombus. 

The connective- tissue capsule of the adrenal is normal. 

The fatty and connective tissue immediately surrounding the 
organ, however, is intensely hemorrhagic. Especially noteworthy 
is the uniform presence of hemorrhagic and mixed thrombi in the 
vessels. The vessels appear greatly dilated and are either com- 
pletely or nearly completely filled with thrombus consisting of 
fibrin, with a greater or lesser admixture of red blood cells. The 
intima is completely absent wherever the thrombus is in contact 
with the wall of the vessel, but there is nowhere evidence of 
beginning organization. 

Summary. A man, aged forty-one years, with calculous pyelo- 
nephritis. Nephrectomy was done. Promptly after the opera- 
tion the patient went into profound shock. After an intravenous 
infusion he rallied so that on the following day his pulse was 112, 
-although firm in quality. For the remaining two days of his life 
his temperatures were subnormal, 93.6° to 96° F., with normal 
pulse rate and decreased frequency of respiration. 

Case II. 1 — Jennie G., aged eight years, was admitted to the Beth 
Israel Hospital January 1, 1916. Her parents and their four other 
children were alive and well. 

The child had been nursed until one year of age. She had suffered 
from a chronic cough from the eleventh month until the end of 
the second year, when she had a severe attack of measles. During 
the fourth year it was noticed that the child’s abdomen became 
enormously enlarged and that she steadily lost weight. At that 
time Dr. Hymanson suspected tuberculous peritonitis, although 
the temperature was normal and the von Pirquet test was negative. 
■The parents would not permit tapping of the abdomen. On pro- 
longed use of tonics, with creosote, together with good nourish- 
ment, the child gained weight, and in the course of eighteen months 
the ascites almost disappeared. 

In the month of May, 1914, the child was brought to Dr. Hyman- 
son and the mother told him that for the previous two months the 
patient had again been losing weight; had had frequent micturi- 
tion, with milky urine. The child was very anemic, weighed only 
twenty-eight pounds and some dulness could be detected at the 
lower part of the abdomen. The urine looked turbid and fibrinous 
coagula were observed when it stood for some time. By shaking 
the urine with ether the dissolved fat rose to the surface and the 


1 For the details of the clinical history I am indebted to Dr. Hymanson. 
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urine became quite clean Microscopically the fat globules were 
m a fine state of subdivision. Sudan III stained the fat particles 
red. No filaria and no blood had been detected. By advising 
complete rest, involving absence from school, and the administra- 
tion of salol, urotropin and belladonna there was slow improvement; 
some weight was gained, and on July 31, 1915, the urine was exam- 
ined by Dr. Max ICahn, who reported that it contained a huge 
amount of mucin, but no lactose, fat or casein. 

November 27, 1915, the frequent micturition and milky urine 
reappeared. Dr. D. Constantinides examined the urine and found 
albumin, 0.3G5 per cent.; fat, 0.225 per cent.; also some pus cells 
and epithelium; no sugar. On allowing the urine to stand a cream- 
like mass of fat rose to the surface. 

Condition on Admission. The child was anemic and very emaci- 
ated, weighed only thirty-four pounds, was not playful, complained 
of frequent frontal headache, was nauseated and vomited several 
times a day. The heart, lungs and abdominal organs were normal; 
there was some dulness at the lower part of the abdomen and some 
nodules could be palpated at the right inguinal region. The glands 
in both groins were also palpable. There was no edema and no 
cyanosis. The patellar reflexes were somewhat exaggerated. Tem- 
perature, 99.4°; pulse, .120; respiration, 2$. 

A blood examination showed erythrocytes, 3,800,000; total leuko- 
cytes, 14,400; polymorphonuclear cells; 70 per cent.; lymphocytes, 
30 per cent. There was no eosinophilia. The hemoglobin was 00 
per cent. No filaria were found in the blood. 

Von Pirquet tests were done twice, with negative results. \\ ns- 
sermann test was also negative. The stools contained no ova or 
red cells. The guaiac test for sugar was positive. 

The urine also contained lecithin and eholesterin. 

The microscoDic examination of the urine showed many white 
cells, a few hyaline casts and bladder cpithclia, but no filaria. A 
diagnosis of chyluria was made. 

During the first week of the child’s stay in the hospital, under 
the administration of urotropin and sodium benzoate, her con- 
dition improved somewhat and at times the urine almost cleared 
up, but it always contained some fat. Then the temperature began 
to rise and reached as high as lOi.G 0 . The headache, nausea and 
anorexia increased in severity, the urine became loaded with pus, 
was markedly ammoniacal and the fat was increased in quantity. 
The stools contained some blood. The cervical glands twenme 
enlarged, although there was no congestion of the throat, and some 
eechymotie spots were noticed all over the body and extremities. 
The pulse became very weak and at times irregular. 

The eyes were examined by Dr. Ervin Ton'd; on January lo, van 
found that the pupils reacted only sluggishly to light, both disks 
were covered with a whitidi exudate and were moderately sv.oh-n. 
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There were several hemorrhages on and around the disks. The 
bloodvesssels were large and tortuous. Diagnosis: albuminuric 
retinitis. 

A blood culture was negative. The same evening and on the 
following day the patient had a number of convulsive attacks, 
which were most marked on the right side of the body. These 
were controlled by chloroform. A lumbar puncture was done, but 
the spinal fluid was normal. 

On January 1? the patient became comatose and the pulse was 
at times imperceptible. The cervical glands became more enlarged 
and death ensued from cardiac failure. 

Necropsy. A necropsy was performed on the child eight hours 
after death. The body was very much emaciated. The cervical, 
axillary and groin glands were enlarged. Some ecchymotic and 
petechial spots were noticed over the extremities. The lungs were 
normal except for some slight congestion at the bases. The heart 
was much enlarged, the muscle of the left ventricle being about 
2.5 cm. thick, firm and pale. The left ventricle was dilated; the 
muscle of the right ventricle was 1 cm. thick. The valves were 
normal, with the exception of a few atheromatous patches on the 
ventricular surface of the mitral valve. The liver was slightly 
enlarged, and on section was pale, brownish red and cloudy. The 
stomach mucosa was covered with mucus, but otherwise normal. 
The right kidney was 8x3x2 cm. It was very irregular in contour, 
showed fetal lobulations, and was fairly firm, with adherent capsule. 
The surface beneath was very irregular, with numerous depressions 
and sulci between prominences representing remnants of kidney 
tissue. These prominences were paler than the surrounding por- 
tions, project above the surface, and, on section, were grayish and 
sharply defined from the surrounding tissue. Section through the 
kidney proper showed a complete obliteration of all markings, so 
that it was impossible to differentiate cortex from medulla. The 
cut section was pale red. There were numerous ecchymoses on 
the surface, the pelvis was somewhat dilated and the papillse were 
flattened. The ureters were somewhat dilated and thickened. The 
left kidney was 6x3x2 cm., was somewhat smaller than the right 
and presented practically the same picture, except for the absence 
of fetal lobulations. Only the left adrenal was removed: it was 
slightly enlarged, otherwise normal. The pancreas was enlarged. 
The spleen was enlarged and measured 12.5 x 6 x 3 cm. The sur- 
face was smooth; it was deep red on section and the pulp was firm. 
Malpighian bodies were prominent. There was a fresh infarct of 
a dirty brown color, about the size of a bean, in the lower pole, soft 
in texture and sharply circumscribed from surrounding tissue. The 
intestines were normal. The mesenteric lymph nodes were enlarged. 
The bladder was dilated, the walls being extremely hypertrophied ; 
the mucosa was smooth and presented many ecchymotic areas. 
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Anatomical Diagnosis. Chyluria; chrome diffuse nephritis (con- 
tracted kidney); chronic congestion of lungs; hypertrophy and dila- 
tation of the left ventricle; splenic hyperplasia, with fresh infarct; 
parenchymatous degeneration of the liver; hypertrophy and dila- 
tation of the bladder; hypertrophy and dilatation of ureters. 

Microscopic Examination. Lvngs. The epithelium of the bronchi 
was desquamated and the lumen contained an exudate of polymor- 
phonuclear cells. Around the smaller bronchi the alveoli contained 
an exudate consisting of polvmorphonuclears and round cells. The 
walls of the alveoli in the remainder of the lung were thickened and 
the capillaries were markedly dilated. The muscular fibers of the 
heart were normal and there was no infiltration. The cells of the 
liner were slightly granular and the nuclei somewhat pale. There 
was a very moderate amount of fat in the cells. 

Spleen. The splenic veins were dilated and filled with blood. 
The infarct showed profound necrosis, with many “shadow” cells 
and nuclear detritus. Some of the bloodvessels in the necrosed 
area were still preserved and contained red thrombi; other vessels 
showed beginning hyaline degeneration. The splenic veins sur- 
rounding the infarct were dilated to an enormous size. The capsule 
and trabecuhe of the spleen were normal. 

The pancreas showed a few areas of autodigestion. Scattered 
here and there throughout the organ were small focal areas of poly- 
morphonuclear infiltrations. In these areas the pancreatic cells 
stained less deeply than in the remainder of the organ. The islands 
of Langerhans were normal. 

Kidneys. The microscopic picture of the kidneys, even on 
superficial inspection, showed complete disorganization. The inter- 
stitial connective tissue was enormously increased and in areas 
showed a profound infiltration, with round and plasma cells. The 
tubules varied greatly in size and in shape; no distinction could be 
made between any of the various portions of the tubules. The 
majority of the tubules were dilated and the epithelium was fiat 
and stained poorly. Most of them contain hyaline casts and some 
of these casts contained polymorphonuclear cells. The glomeruli 
revealed various forms, some being completely hyaline, some par- 
tially so; some contained new connective tissue, others were enor- 
mously hypertrophied and others showed a polymorphonuclear 
infiltration. The Bowman capsules were uniformly intact. A 
few of the glomeruli contained bacterial thrombi. The capillaries 
were very prominent ami dilated. 

The intestines and the mesenteric lymph nodes were normal. 

In the submucous connective tissue of the bladder there was a 
marked blood extravasation, but the organ was othmvi-c normal. 

Adrenal (Fig. :>>. With the low power the most striking feature 
is the presence of numerous plugs of bacteria situated imni'diateb 
beneath tin- conni-etive-tis-ue enpaile of the adrenal or diriitb 
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beneath it. These plugs are dense and are either perfectly round 
or sausage-shaped, obviously conforming to the lumen of the capil- 
lary in which they are plugged. These plugs exist singly or in 
groups of two or more, and are usually surrounded by a compara- 
tively small number of polymorphonuclear leukocytes. Many 
plugs, however, are' not surrounded by any reactive zone of leuko- 
cytes whatever. On the other hand, we find numerous focal, small 
collections of leukocytes in which no bacterial plugs can be demon- 



Fig. 3. — Section from adrenal Case II, showing bacterial infarct in cortex with slight 

polymorphonuclear infiltration. 


strated (Fig. 4). Some of these focal collections of leukocytes 
surround a small area of necrotic adrenal tissue, as evidenced by 
shadow cells,” as in the previous case. The polymorphonuclear 
infiltration affects the intertrabecular connective tissue. 

The capillaries of the adrenal are engorged and here and there 
is a small ecchymosis. With the exception of a lighter stain than 
normal the parenchyma of the adrenal is normal. 

The connective tissue surrounding the organ shows considerable 
extravasation of blood. The vessels show no change whatever. 
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Incidence of Focal Necrosis of the Adrenal In an examination 
of many hundreds of adrenals, these are the only two that have 
shown definite, evidence of an inflammatory lesion. My autopsv 
experience, in infectious diseases, it must be confessed, has been 
rather limited. 



A study of the literature, on the other hand, confers tiic impres- 
sion that inflammatory changes in the adrenal of human livings 
are not uncommon, although the data arc too few to gauge the 
precise incidence. Babes 1 in a series of 150 consecutive autopdvs 
found acute lesions of the adrenal in 2f> eases. In 11 there was 
hyperemia, with disappearance of fat, sometimes associated with 
small hemorrhages in the gland and infiltration of the capsule. In 
these cases one finds foci of polyrnorphonuclears or mononuclears, 
with degeneration or necrosis of the parenchyma. In I f cases of 
infectious disease Babes found foci of bacteria in the cortex unnv 

* Compt. trrui. t Jtv\ 2X*, 
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sociated with secondary inflammatory reaction. Marehetti, 3 in a 
series of 1200 autopsies, describes congestion and hemorrhage of 
the adrenals in the infectious diseases. Goldschmidt, 4 in a study of 
53 adrenals in all kinds of diseases, found lymphocytic infiltra- 
tion in infectious diseases and evidences of phagocytosis in the 
cortex cells resembling in appearance the ‘Russel bodies' found in 
malignant tumors. Ziegler 5 says that small foci of inflammation 
may occur in the infectious diseases which may pass into suppura- 
tion and subsequent scar formation. Aschoff 6 describes edema of 
the adrenal in infectious diseases as common. Rarer are embolic 
foci in the cortical zone resulting in “herdformige” acute inflam- 
mations. From these, he says, miliary or even larger abscesses may 
form. Scheel 7 describes edema of the interstitial tissue of the 
adrenals as a frequent occurrence in febrile disorders. Neusser 
and Wiesel 8 say that acute inflammations of the adrenals are not 
rare; these occur most often in the form of edema and parenchyma- 
tous degenerations. He describes focal necroses as occurring in 
severe infections, especially in diphtheria. Loeper and Oppen- 
heim 9 noted very small leukocytic infiltrations in bronchopneumonia 
of children, and in streptococcus infections. These same authors 10 
have found inflammatory lesions in diphtheria, variola, typhoid and 
tetanus.- They mostly found parenchymatous changes. Focal 
necroses they noted only in diphtheria. In other diseases, areas 
of necroses are found, but these are not the direct result of the 
toxin but are due to hemorrhages. Occasionally they found poly- 
morphonuclear infiltrations of the adrenal. Oppenheim 11 describes 
cases of dysentery in which, at autopsy, the adrenals were large 
and congested, with cellular necroses and hemorrhages. Beitzke 12 
finds bacterial emboli in the adrenal frequently; often this lesion 
is the only site of bacterial embolism found at autopsy. • 
Experimental Acute Inflammatory Lesions of the Adrenal. Much 
work has been done, especially by the French school, to obtain 
lesions of the adrenals in animals by the injection of pathogenic 
bacteria. As far back as 1889 Roux and Yersin 13 found degenera- 
tion of the adrenal in experiments in diphtheria. Langlois and 
Charrin 14 found congestion and hemorrhages in the adrenal after 
pyoeyaneus infections. The most comprehensive experimental 


3 Virchows Arch. f. path. Anat., 1904, clxxvii, 227. 

4 Deutscli. Arch. f. klin. Med., 1909-1910, lxxxxviii, 186. 

8 Specielle Pathologie, Jena, 1900, llte aufl. 

8 Ibid., Jena, 1912, 2tc aufl. 

I Virchows Arch. f. path. Anat., 190S, clxxxxii, 494. 

8 Erkrankungen der Ncbennieren, Leipzig, 1910, 2te aufl. 

s Manuel des Maladies dcs Rein, edited by Dehove, Archard and Castaigne. 

10 Loeper and Oppenheim: Arch, do exp6r. et d’anat. path., 1901, xiii, GS3. 

II Bull, et nifim. Sac. mSd. d. hop. de Paris, 1915, xxxix, 1155. 

11 Berl. klin. Wchnschr., 1909, xlvi, 2, 769. 

13 Ann. de l’lnst. Pasteur, 1SSS, ii, G29; 1SS9, iii, 273. 

14 Compt. rend. Soc. do biol,, 1893, p. 812. 
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studies are those of Oppenheim and Loeper , 15 who obtained lesions 
in diphtheria, tetanus, anthrax, and pneumococcus infections. 
They describe hemorrhages, infiltration with leukocytes, paren- 
chymatous degenerations and necrotic foci; the latter are especially 
characteristic in diphtheria infections. They found the lesions most 
often in the recticular and fascicular zones of the gland. Labsin 15 
found degenerations and hemorrhages of the adrenals in rabbits 
and in dogs after injection of streptococci. Crowe and Wislocki 11 
found necrotic foci in the adrenal cortex of animals after acute 
general infections. 

These observations upon human beings and animals indicate 
that inflammatory lesions of the adrenals are not uncommon in 
the infectious diseases. It would seem that they occur more fre- 
quently in experimental bacterial infections than in human beings. 
Also that such lesions are more common and more profound in diph- 
theria than in any other infection. 

Varieties of Lesions of Adrenals Associated with Infections. As 
we have seen the lesions of the adrenal associated with infections 
are various. They may be grouped in the following manner: (1) 
Parenchymatous degenerations; (2) edema of the interstitial con- 
nective tissue; (3) hemorrhages; (4) infiltration with leukocytes ; 
(5) focal necroses; (6) bacterial emboli, with or without secondary 
inflammatory reaction; (7) miliary or larger abscess. Of these 
the most common are parenchymatous degenerations and hemor- 
rhages. While some writers, especially those that have wi itten text- 
books (Ziegler, Aschoff, Ivaufl'mann, and Beneke' s ) speak of abscesses 
of the adrenal as not a strange phenomenon, I have been able to 
find but 3 authentic cases, those of Chvostek,’ 9 Janowski, 5 ^ and 
Stursberg. 21 A curious observation is that made both by Beitzke 
and Simmonds," who found cortical bacterial emboli associated, 
with parenchymatous degeneration, as the only evidence of bacterial 
embolism as part of a general infection in the body. 

Pathogenesis. So far as available data permits us to judge thelcsions 
in the adrenals may result either from a general toxic action (degen- 
erations, hemorrhages, necroses) or from the action of bacteria 
themselves (bacterial emboli, abscesses). It seems curious that 
I have been able to find but few cases of an inflammatory lesion 
occurring in the medulla of the organ. The lesions that I have 
described seem to occur mostly in the cortex. Crowe and Wi-locki 
confirmed this observation in their extensive experiments ujhhi 

11 Arch. <1° mfd. rtp-'r. ct li'nrnt. pith., 1901, xiii. 332. 

" Arch. <!c Mt. I'iol. <!e Pctr*‘rrn<i. 1903. xi. 310. 

** Reitr. r. I.lin. Chir., 191 1. xrv, f>. 

>* Zftlifr'a Klin. Hand. dor Ilr.ru. u. -final orjnfi*. Jo-ip!:,'. 

>> Wien. I’n— ■«•. l*w). j>. 1 12,'). 
s> Car. 1ft., IVK liv. 331. 

JVut-<-h. inf*!. WcliD'chr.. I‘»l, xxx. 1 
n Virrl'fxrr Arch. f. path. Al’.xt . I*'**-, r’xxii. 
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acute and chronic infections in animals. The only explanation 
of this phenomenon I can offer is the peculiar blood supply of the 
adrenal gland. According to Henle, numerous small arteries from 
the periphery penetrate into the. fibrous capsule of the gland, 
where they form an anastomosing plexus. These small arteries 
then penetrate the parenchymal cortex and immediately form 
capillaries between the cortical columns. From here the blood is 
collected into small veins in the medulla, whence the blood passes 
into the adrenal vein. We thus see that bacterial emboli, no 
matter how small, are promptly caught in the cortical capillaries 
and have little or no chance to penetrate into the medulla. 

If this explanation is valid, the pathogenesis of inflammatory 
lesions of the adrenal as due to the direct action of bacteria seems 
the more probable one. 

The lesion in my second case is an exquisite example of bacterial 
embolism. 

The lesion in my first case requires a different interpretation. 
Three explanations are possible: 

1. That the lesion was the result of the contagious infection — 
namely, the pyelonephritis. I do not believe this etiology is 
probable and for the following reasons: (1) Because it is hard to 
conceive how an infection of such low grade could cause such an 
intensely acute lesion. Indeed, so far as I am aware, a focal 
necrosis in the adrenal has never been observed, either at autopsy 
or experimentally, in chronic infections. (2) The patient did not 
reveal any evidence of any grade of general sepsis, either bacterial 
or toxic. 

2. The second explanation is that the lesion may have been due 
to a postoperation sepsis. Against this explanation is the fact 
that the patient revealed not the slightest sign of clinical sepsis 
after the operation. 

3. The third explanation, and the one I believe most probable, is 
that the lesion was due to the peri-adrenal hemorrhage, with con- 
sequent thrombosis of the adrenal vessels. My reasons for this 
•belief are: (1) by exclusion of any other factor, and (2) detailed 
examination of my specimens reveals the fact that the necroses are 
most abundant in those portions of the adrenals in which the 
•thrombosis of the capsular vessels is most widespread and are 
correspondingly absent in those portions in which thromboses are 
absent. 

According to this conception the focal necroses in the adrenal 
may be regarded as infarcts. 

Clinical Aspects of Acute Adrenal Insufficiency. The attempt 
to interpret certain symptoms and signs as due to the obvious 
interference of function produced by the lesions that I have described 
is certainly a reasonable endeavor. The French also have been 
especially active in this field, notably Arnaud, Sergent and Oppen- 
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heim Arnaud’s 23 contribution appears to have been the first in 
which a systematic attempt was made to set forth the clinical 
features of acute adrenal insufficiency, and is based on a study of 
80 cases in which hemorrhages, from whatever cause, were found 
in the adrenals at postmortem examination. Significantly enough, 
in the vast majority of cases no symptoms that could be directly 
attributed to the adrenal lesion were present. In 5 cases a hema- 
toma of palpable size was present. In 6 cases the symptoms 
resembled those of an acute peritonitis. In S cases symptoms of 
so-called “adrenal insufficiency,” such as muscular asthenia, pros- 
tration, vomiting, diarrhea, abdominal pain, hypothermia, syn- 
cope and collapse were present. In 15 cases there was sudden 
death, or death within a few hours, with symptoms of delirium, 
convulsions, contractures, coma, hypothermia, syncope, etc. Ser- 
gent, 24 who has written extensively on the subject, claims to have 
discovered a pathognomonic sign of acute adrenal insufficiency in 
the so-called “white line.” This sign is obtained by running the 
finger-nail or pin along the skin, when a white instead of the usual 
red line will form. This line is supposed to be due to a temporary 
constriction of the relaxed vessels. He claims that the triad, 
“white line,” hypothermia and asthenia make the diagnosis of 
acute adrenal insufficiency certain. 

Oppenheim describes cases of dysentery in which there was 
sudden cholera, like collapse, with hypothermia, concave abdo- 
men, small rapid pulse, vomiting and diarrhea. In some instances 
he obtained the “white line” of Sergent. At autopsy the adrenals 
were large and congested, and contained cellular necroses and 
hemorrhages. Good results were obtained by opotherapy. 

Dudgeon, 23 in an extensive study of acute adrenal hemorrhages, 
admits Arnaud’s classification and adds two syndromata of his 
own: (1) cases suggesting an acute specific fever, and (2) cases 
with severe skin lesions, such as purpura. 

Lavenson 26 reports the case of a woman, aged forty-four years, 
who suffered from vomiting, epigastric pain, prostration and 
delirium. The temperature was 0S° and the pulse -IS and imper- 
ceptible. There was tenderness in the epigastrium and loins. 3 he 
predominating symptoms were those of shock. She died thirty- 
six hours after the onset of the illness. At the autopsy there was 
an acute pancreatitis. There was thrombosis of the adrenal vein 
secondary to this lesion. The adrenals were enlarged, soft and 
red, with necroses of the parenchyma and hemorrhagic extrava- 
sations. lie believes that the symptoms from which the patient 
suffered were in part due to the adrenal lesion and classifies the 
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recorded eases into the following five types: (1) the asthenic form; 

(2) cases in which symptoms of shock are present, associated with 
gastro-intestinal symptoms, bradycardia, lumbar pains and death; 

(3) cases of sudden death; (4) nervous type, with convulsions, coma 
and delirium; (5) cases associated with purpuric lesions within the 
abdominal cavity. 

Riesman, 27 basing his observations upon Lavenson’s report, 
reports 5 eases of “adrenal insufficiency.” The main symptoms 
were physical weakness amounting to actual prostration, a feeling 
of coldness, subnormal temperature, slow pulse and low blood-pres- 
sure. As all the patients recovered there were no postmortems. 

Williams 28 describes cases of neurasthenia or psychasthenia with 
such symptoms as weakness, low blood-pressure and pigmentation 
of the mucous membranes. Some die and others recover under 
opotherapy. He believes that some of these cases may arise after 
periods of hyperfunction of the adrenals due to mental strain 
(Cannon). 

It cannot be said that the protean and conflicting observations 
thus far adduced afford a sense of satisfaction, as indices of an 
acute adrenal insufficiency. Indeed, these form adequate grounds 
for a critique from many aspects. 

In the first place we must remember that the presence of a lesion 
in an organ, even of such profound physiological import as the 
adrenal, does not necessarily signify that the lesion gives rise to 
clinical symptoms. For instance, we know that profound degen- 
erations and almost complete destruction of these organs by 
metastatic tumors may occur without the slightest evidences of 
Addison’s disease (ICaufmann 29 ). Specially significant in this con- 
nection are the observations of Arnaud, which we have already 
quoted, who found that out of 80 cases of adrenal hemorrhage studied, 
in 46 no symptoms had been present. Obviously the absence of 
clinical symptoms in cases in which a profound lesion of the adrenal 
is found at autopsy may be explained in one of two ways: (1) 
that in many such cases the lesion is unilateral, so that the remain- 
ing adrenal assumes the entire physiological function; (2) in cases 
in which both adrenals are affected, detached portions of unaffected 
adrenal tissue may be present in the neighborhood or distant parts 
of the body (e. g., broad ligament, spermatic cord). In any event 
the absence of symptoms where lesions of the adrenals are present 
is sufficiently common to make hazardous a clinical deduction 
based upon pathological findings. 

In the second place the function of tire adrenal gland is a complex 
one. The adrenal gland, physiologically speaking, cannot be 
regarded as a single organ with a single function. Rather it must 

” Jour. Am. Med. Assn., 1912, lviii, 1846. 

» Ibid., 1914, Ixiii, 2, 2203. 

53 Lchrbuch der path. Anat., Berlin, 1911, 6th aufl. 
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be regarded as a dual organ, consisting of a medulla and a cortex, 
each of different embryological origin and each possessing different 
physiological functions. So far as the physiology of the adrenal 
has been worked out the cortex functionates to neutralize toxins, 
bears an obscure relation to the formation of pigment and to the 
development of some of the secondary sexual characteristics. The 
medulla, on the other hand, maintains the vascular tone by the 
elaboration of adrenalin and bear's some relation to sugar metab- 
olism. • If any of these functions are diminished or absent we 
could not logically diagnose disease of the whole gland but only of 
a portion. When we consider, furthermore, that these functions 
are dependent to a greater or lesser degree upon the activities of 
other endocrine organs, notably tire islands of Langerhans, tire 
thyroid and the pituitary, we can readily understand how difficult 
it is to create a more or less precise symptom-complex from a dis- 
order of the adrenal function. Certainly the various forms of 
symptoms-complex that we have quoted bear little relation to the 
physiology of the organ as we have outlined it. Even in Addison’s 
disease, when tire relation of the symptoms to disease of the 
adrenals has been fairly well established, it is a question as to how 
far the symptoms, with the exception of the pigmentation, and 
possibly of the asthenia, are due to tire actual involvement of the 
adrenal gland. Finally, we must remember that the underlying 
infection causing the adrenal lesion is in itself capable of causing 
symptoms sufficiently profound to mask or at least modify any 
possible symptoms arising from involvement of the adrenal gland. 

Nor can we accept, without hesitancy, the post hoc propter hoc 
argument of opotherapy as advocated by many. In the first place, 
adrenalin is only one of the many products of the internal secretion 
of the adrenal. Even if we admit that it is the nrost. important 
of the products, it seems illogical to conclude that the administra- 
tion of adrenalin will save life when wc know that at the same time 
disease of the equally vital essential cortex coexists. Further- 
more, the fallacy of judging the life-saving effects of a drug of such 
unspecific character as adrenalin in conditions that frequently result 
in cure by other means are obvious. 

It seems to me that the only method whereby we may determine 
clinical acute (and even chronic) adrenal insufficiency is by means 
of a physiological test. As adrenalin is the only internal secretion 
of the organ for which we have fairly approximate tests it is logical 
to assume that the quantity of adrenalin in the blood is a fair index 
of adrenal insufficiency, provided, of course, that the medulla of 
the adrenal is assumed to be involved. The clinical possibilities 
of carrying out such tests was shown by "Whipple." l.siug tin- 
physiological test of Elliot and the more accurate chemical tot of 

3! Jour. MfLi xit. r*3*u 
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Folin, Whipple found that in acute experimental intoxications in 
dogs the adrenal index is low; anesthesia and chloroform poisoning 
cause a marked drop; in pernicious anemia there is an increase. In 
acute infections (typhoid, sepsis, peritonitis, etc.) the adrenal index 
is either normal or slightly below normal. In cases associated with 
high blood-pressure the index is normal or slightly subnormal. ' 

A more direct method of determining adrenal insufficiency would 
be by determining the adrenal index direct from the gland itself. 
This was done in one case by Cooke 31 in a man acutely ill With 
delirium and general twitchings. Death occurred two days after 
the onset. At the autopsy both adrenals were caseous. With the 
physiological test Cooke found a diminution of adrenalin not only 
in the diseased areas but also in those portions that appeared 
normal. 


SIDE-LIGHTS ON MULTIPLE MYELOMA. 

By Arthur William Meyer, M.D., 

AND 

Robert E. Swain, Ph.D., 

STANFORD MEDICAL SCHOOL . 1 

I like to observe the old saying, “Let not the cobbler judge 
above his last,” but even a cobbler should, I presume, keep his 
eyes open. I was prompted also to make this report because 
pathologists, when doing necropsies, usually can make only a partial 
examination of the skeleton. Hence there are exceedingly few 
extended and probably no complete skeletal surveys on multiple 
myeloma in the literature. Then, too, although pathologists are 
not agreed upon what is and what is not a myeloma, the series of 
cases is still small. While reporting a case, MacCallum (1901) 
also spoke of the still rather limited series of cases. Bombhard 
(1914) was able to find a series of 54 cases without, however, trying 
to discriminate between the metastatic and the . non-metastatic. 
Since this series of 54 cases contains a number with metastases to 
other organs than the bones and cartilages, the actual number of 
cases of restricted multiple myeloma is undoubtedly considerably 
smaller. In addition to these 54 cases the references before me would 
seem to show that 6 more cases were reported in 1914 and two in 
1915 and perhaps 1 in 1916. 

It is not often that a case of this intensely interesting condition 
comes to the attention of the anatomist, and when it does he usually 

31 Arch. Int. Med., 1012, ix, 10S. 

1 The anatomical and chemical portions of this paper were written respectively 
by Meyer and Swain. 
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is unaware of the condition until the dissection has progressed 
fairly well. It is a strange comment upon our management of 
charitable institutions that this should be so. In case of the bodv 
here referred to no information but the data contained on the certifi- 
cate of death were obtainable even upon subsequent inquiry. These 
data merely included the name, age, birthplace, occupation of the 
deceased and the date, tlie_ place and the cause of death. The 
latter, with some justification, was given as “clironic valvular 
disease of the heart,” but the myelomatous condition was apparently 
completely overlooked. 

The body was that of a native of Ireland, aged seventy-one 
years. It had been preserved in the way customary here, and dis- 
section was begun approximately two years after death. There 
was no marked evidence of senility or any pronounced emaciation 
in spite of the very extensive disease shown by the presence of S2 
skeletal lesions outside of small foci that may have been contained 
in the marrow and • certain questionable osseous lesions. This 
number is unique, for although Bender (1902) says that every bone, 
without exception, was affected in his case, this statement is not 
supported by his own autopsy report. It is not at all unlikely, to 
be sure, that some case in the literature upon which only a partial 
necrops y was made may actually have been affected to a greater 
extent. But that, too, must remain a matter of conjecture 
A rather marked dorsal kyphosis and also a marked right dorsal 
scoliosis, with slight compensatory lumbar scoliosis, were present 
in this cadaver. Similar spinal curvatures are also noted in the 
literature, notably by Bender (1902). Aside from small nodular 
prominences on several ribs which might have been due to old 
calluses from fractures, there was nothing to attract special atten- 
tion to the body except a marked defect in the sternum, bpon 
palpation a yielding, softened area was found to extend from the 
lower third of the manubrium to the third rib. A nodular promi- 
nence, about 1 .5 x 1 x 0.5 cm. in size, was present at the second costo- 
sternal articulation, and upon further examination defects were 
also found in the shafts of the right fourth, sixth and ninth ribs 
and another several centimeters long near the head of the ninth 
rib. A similar defect was also noticed at the same point on the left 
second rib; others at the mammillary line of the left fourth, at the 
costochondral junctions of the left fifth and sixth and near the angle 
in the left eighth and ninth ribs. 

Upon further dissection it was seen that the trachea was dis- 
placed to the right directly cranial to the thoracic aperture and that 
the innominate artery was prominent, dilated and rather sclerotic. 
The aortic arch and thoracic aorta were decidedly dilated, extreme!} 
sclerotic and calcified. Martin (1915) also mentions tiie presence 
of a pulsating tumor at the base of the sternum and a dilatation 
of the arch revealed by the roentgen rays. 'I hr Iwart was hjpet* 
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trophied and the left ventricle dilated, but the valves were not 
sclerotic and looked competent. The rest of the pleura looked 
normal except for the presence of large partly calcified cartilaginous 
plaques in the left parietal pleura. One of these lay in the para- 
sternal region opposite the third and fourth ribs. It was 3 mm. 
thick, 9 cm. long and 5 cm. wide, with the long diameter parallel 
to the ribs and molded by the latter so that they lay in grooves 
partly embedded in the plaque. Both pleura and plaques were 
easily detachable from the thoracic fascia. A similar plaque, 
10 x 6 cm. in area and 3 mm. thick, lay on the left dome of the dia- 
phragm, conforming entirely to its curvature. It was roughly 
oval in shape, with the long dimensions directed transversely. 
Another plaque lay in the left costal pleura just lateral to the 
vertebral column, touching the aorta in the region of the eighth to 
twelfth ribs. It measured 12 x 6 cm., the long dimension lying 
parallel to the spine. This plaque was triangular, with the apex 
directed cranially. All three plaques showed some calcification, 
but looked mainly cartilaginous in gross nature. 

Bender (1902) found calcium deposited in zones surrounding 
the small capillaries of the lung and also in other tissues, and 
Blatherwick (1916) also spoke of a diffuse infiltration of calcium 
salts in the lung as revealed by the roentgen rays. Bender, who 
discusses the so-called calcium metastases in a case of lympho- 
sarcoma and myeloma, says that they occur first in connective 
tissue, in elastic fibers and in the so-called structureless membranes. 
All higher organized tissues, such as epithelia, endothelia and smooth 
muscle, are said to remain free unless they degenerate. Bender- 
concluded, however, that in any case calcium is never deposited 
in sound tissues and’ that elastic fibers are the seat of predilection. 

The appearance of the connective-tissue framework in the large 
calcified pleural plaques of this case is shown in Fig. 1. In these 
specimens apparently all the fasciculi of fibers as well as the inter- 
stices of the framework were occupied by calcium deposits. 

Except for a dilated bladder and a pronounced hydronephrosis, 
with marked renal atrophy, especially on the right and probable 
secondary infection of the kidney and bladder, nothing in the 
abdominal cavity requires special mention. The spinal arachnoid 
and pia were decidedly thickened and adherent and the former 
also contained several small areas of calcification. The dura seemed 
normal, but the small tumor, about 1 x 0.75 x 0.5 cm., was located 
in the upper left frontal region about 3 cm. from the midline. It 
was but very slightly prominent and the dura over it was stripped 
very easily and was not thickened. Aside from enlargement in 
the inguinal region the lymph nodes were normal in gross appear- 
ance. The fifth right toe was unusually small, pointed and stiff. 

As the dissection progressed it was evident that numerous 
lesions of the bones were present. The ascending ramus of the 
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right pubis was represented by a thickened, somewhat irregular 
mass, which had a hard, roughened surface, but yielded on pressure. 
A slightly prominent, enlarged, soft, circular mass was also seen 
near the midpoint of the iliac crests. That on the right measured 
5 x 4 x 1.5 cm. and that on the left 4 x 3 x 1.75 cm. Similar masses 
were also seen on the left sides of the bodies of the second and 
eleventh vertebra:. The head of the twelfth rib was practically 
destroyed, but the eleventh rib did not seem to be affected. Another 
large tumor was found on the right dorsolateral region of the body 
of the eighth dorsal vertebra. This likewise had practically 
destroyed the head of the corresponding rib. The right halves 
of the bodies of the first, fourth and fifth lumbar vertebra: were 
represented by similar tumors which, however, did not seem to invade 
the intravertebral disks. A still larger mass was contained in the 
upper right portion of the sacrum. 



Tic. 1. — Connects o-tis«uc stroma in one of the nitrified pletinl plvjur* 
Magnification, 375. 

A large tumor, about 3.5 cm. in size, was found below the right 
glenoid cavity, and this directed attention to a moM intonating 
condition in the right humero«capular articulation. The subdeltoid 
bursa was normal, the joint capsule intact, but slightly thiehemd 
superiorly, and the long head of the biceps unaffected, but on 
opening the joint a large pyramidal defect was seen in the superior 
anterior articular surface of the humeral head. Unmbhard state- 
that in the case reported by Ilerz the head of the right Inmn ru > 
was nlmn-t completely destroyed and in bend- r's (H H -) ea-c tin* 
head of the right humerus wn> ni-o affected. 

The inferior two-thirds of the derma! rcviity was repre mtni 
by n thin remnant of this portion of the articular cartilage fM1 v • 
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This remnant was displaced backward some distance, so as to per- 
mit the remaining portion of the scapular head to fit into the humeral 
defect. The subscapular bursa was much enlarged and apparently 
filled with a granular mass. It measured 3.5 cm. in length, 2 cm. 
in width and 1 cm. in thickness. Upon opening it the contents were 
seen to be composed of 6 grams of ground-up bone and fibrous 
remnants, which looked not unlike sawdust. Blood-clot or exudate 
was not present and the bursa still communicated with the articular, 
cavity, which contained many villi. 



Fig. 2. — Defect in right humeral 
head, one-half natural size. 


Fig. 3. — Defects in the right scapula, 
one-third natural size. 


Upon further examination it was found that the myeloma below 
the scapular head had destroyed two-thirds of the head, neck and 
articular surface of the scapula, leaving only the thin cartilaginous 
disk mentioned above, which was only several millimeters thick. 
Nevertheless, the original articular surface was still preserved. 
Smaller tumors were also noticed at the base of the scapular spine, 
and a larger one, about 3 x 2.5 cm., on the lateral surface near 
the inferior angle. The cartilage of the remainder of the humeral 
head was roughened, atrophied and partly eroded, except for a rim 
about 0.5 cm. wide near the periphery of the head. The defect 
in the humeral head measured 3.5 cm. across at the base, 3 cm. in a 
vertical direction and 1.5 cm. in a direction transverse to the head 
and to the midpoint of its base. Connective tissue from the capsule 
had proliferated over the anterior margin of the defect, very small 
portions of the anterior extent of which seem to be covered by 
cartilage while other small portions are polished (Figs. 2 and 3). 

Although all the tumors seemed to be confined to the bones, a 
careful inspection of all the other organs was made, but not a single 
lesion was found outside of the skeleton, including the cartilages. 
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The tendency seems to be to reject those cases in which metastases 
occur to other organs than the bones or ossified caitilages from the 
class of true myelomata. Borst (1902) also emphasizes this aspect 
of the disease. However, Christian (1907) states that Lubarscli 
(1906) thinks that metastases to other organs are possible. Never- 
theless, Lubarscli writes very explicitly, “Ich stehe somit auch auf 
dem Standpunkt dass das Myelom keine Metastasen macht” 
(Lubarscli (1900), s. 217). Bombhard (1914) says his case supports 
either view, and adds that in several instances metastases have 
even been reported in the muscles. One of Christian’s cases and 
likewise one of Hoffman’s also had metastasized to other organs 
than the bones and cartilages. 



Fig. 4 . — Exostoses on the distal extremities of the fibula?. 


Next to the very large and numerous defects and tumors and the 
deformed phalanges the thing that attracted attention to the 
skeleton was the presence of a general roughening on the clean's 
hones, which was very pronounced in the fibula*. This was due to 
the presence of plaques, spicules and larger spines or to scores <>■ 
small sharp exostoses. This roughening was not present on the 
entire sut faces of the bones, however, and often looked more b •’ 
a calcareous deposit than like true hone. It was present as jdaqu' > 
over practically the whole of the middle and posterior c"f>. 
fossa*, but practically absent on the re^t of the interna! and exte. :n. 
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surfaces of the skull. The clavicles, ribs, spine, and pelvis showed 
but little of this deposit, but the long bones of the extremities 
showed somewhat more, especially near their proximal extremities. 
However, in the case of the fibulae the roughening formed by masses 
of small exostoses, up to 0.5 cm. long, was confined largely to the 
medial and anterior surfaces of the distal halves, as shown in 
Fig. 4. The ossa calces, too, were roughened quite extensively. 

Aschoff also commented on the slight tendency to bone formation, 
but Bender (1902) says that resorption within the bone is offset 
by deposition in many places. Bender reported signs of direct 
ossification of connective tissue and also of indirect bone formation 
through an intermediate cartilaginous stage. 

In several of the cases in the literature it is stated that consider- 
able softening of the bones was present, especially in the vertebra 
and near the .tumors. Bender, too, speaks of osteoid margins, and 
Borst (1902) says that the diseased bones not only showed much 
osteoporosis but the softening of a senile osteomalacia as well. 
In the case referred to by Borst the vertebra could all be cut with a 
knife. A softening of the bones is mentioned in some other cases 
also, but was completely absent in the case reported here, except 
in the immediate proximity of the tumors of the vertebrae. Indeed, 
there was not only an entire absence of softening but also an entire 
absence of senile atrophy. This became especially evident upon 
section of a number of the bones, including some ribs, the cal- 
varium and a group of long bones. 

In addition to the more or less general roughening of the bones 
there was evidence of arthritis. The bodies of most of the vertebra 
show some lipping, and some of them also possess small polished 
areas. Both lipping and polishing aie present on the articular 
surfaces between the dens and the atlas. The bodies of the sixth 
and seventh cervical vertebra are synostosed anteriorly. The bodies 
of the seventh to twelfth dorsal vertebras inclusive are likewise 
synostosed anteriorly by thick knob-like arthritic deposits. The 
first and second. lumbar vertebrae likewise are synostosed, but in 
this case probably through the formation of new bone in consequence 
of or in accompaniment with the myelomatous condition. The right 
coxal bone is synostosed with the sacrum along the superior margin 
of the sacro-iliac synchondrosis, and some of the interphalangeal 
articulations are eroded slightly.- To what extent the remarkable 
changes in the phalanges shown in Fig. 5 were due to the myelo- 
matous condition will be considered farther on. The articular 
surface of the left greater multangular and the corresponding area 
on the first metacarpal are eroded and polished and the former is 
decidedly lipped. 

In addition to the Very marked absorption in the metatarsals 
and toes shown in Fig. 5, which may be related to the arthritis, 
marked absorption is present also on the inferior surfaces of the 
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maxilla;. This absorption is so very pronounced that only a very 
small low ridge, which anteriorly and antcrolaterally is almost 
imperceptible, marks the boundary between the inferior and lateral 
surfaces of the left maxilla as shown in Fig. 6. Not even in the 
most senile skulls in my possession, some of which show the most 
pronounced absorption and belong to a later decade in life, show 
such marked absorption in the alveolar region. The other bones 
of this skeleton, on the other hand, show practically no evidence of 
senility whatever. 



An examination of the bones shows that the tendency to bij.it' ..d 
svmmetrv of the lesions was but slight. A number of the le.ion- m 
the pelvis were symmetrically located, however, mid both oapmv 
were affected, although not symmetrically so. In the unt l*on* • 
the defects u hen involving the entire thickne -s of the i *>»»•- are q«‘« 




MEYER, SWAIN: SIDE-LIGHTS ON MULTIPLE MYELOMA 337 

circular. When they did not involve the entire thickness or when 
not limited by cartilages, as in case of the vertebrae, they are spherical. 
The superficial defects are irregular in form and depth as a rule. 
It was only in case of the costal cartilages that extensions of small 
processes of the subperichondrial tumors into the interior of the 
cartilages was noticed. Von Verebely (1906) seems to have reported 
the only other case in which the cartilages were affected, and said 
that this fact added a peculiar interest to his case. In the latter 
case a tumor in the cricoid cartilage almost obstructed the lumen 



Fig. 6. — Undissected portion of the base of the skull, showing complete partial 
obliteration of the alveolar process and a superficial lesion on the left articular 
eminence. 

of the larynx. Yon Verebely added that the tumors in the larynx 
and sternum were at first taken for gummata. A deep scar on the 
glans in the present case similarly misled me, upon inspection of 
the cadaver when the lesions in the sternum and ribs were first 
noticed. 

Since the costal cartilages showed no ossification the presence 
of tumors in several of them was very puzzling until examination 
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showed that small microscopic remnants of bone were stilHcft in 
the two cartilages affected. Hence it is clear that we are dealing 
merely with an extension of the disease to areas of previously 
ossified cartilage. This was also true in the case reported by von 
\ erebel 5 r , the only other case in which cartilage was noticed to have 
been affected. That cartilage is not affected primarily would also 
seem to be indicated by the entire absence of invasion of any of 
the intervertebral disks. In typical cases it seems there merely is a 
protrusion of the tumors through the bone into the surrounding 
tissues. Bender (1902) states, however, that in his case the tumor 
cells had invaded the intervertebral disks in certain hemorrhagic 
areas, and Borst (1902) says that the round cells had infiltrated the 
inner layers of the periosteum, but adds that it is only rarely that 
the tumors reach or penetrate the latter. I saw no involvement of 
the periosteum, although the fibrous trabecula? of the tumors arc 
not infrequently directly continuous with it. This was shown 
especially well in ease of the tumors in the two costal cartilages 
where extensions from the perichondrium (periosteum?) went 
directly into the tumor. Very many, in fact most of these S2 tumors, 
reached the periosteum, however. But even the large tumors 
which bad completely deserted portions of the body of the sternum 
had not invaded the costal cartilages, although several of the 
chondrosternal joints were involved. Indeed, the periosteum or 
the adjacent muscles were involved nowhere and none of the tumor 
were more than slightly prominent. ■ This was true even of the 
largest, which measured 4 to 5 cm. across. 

The articulated pelvis shows that it yielded under the effect 
of the body pressure (Fig. 7). Since the right superior ramus of 
of the pubis is completely destroyed for a distance of 3.5 cm. and 
the ramus of the ischium an equal distance in a line directly below, 
this need not surprise us. Especially not if we bear in mind that 
the superior pubic ramus on the left was fractured, and that not 
only the inferior pubic ramus on this side is almost completely 
divided, but also the ramus of the left ischium directly opposite 
the inferior extremity of the obturator foramen. '1 he right coxa! 
bone has been displaced upward, rotating the sacrum to the right. 
The upper border of the symphysis is directed to the right and h'"> 
opposite the right upper anterior sacral foramen. 

As one looks at the pelvis it is indeed difficult to see how it eon < 
have been possible for the patient to stand with comfort, muc i 
less to walk. The lesions are so many, the defects so large and the 
destruction of important portions of the pelvis so complete that i 
would seem as though this individual must have been b'd-ridoeu 
for months. Yet there were no bed-sores, and in the amenor o. a 
clinical history the existence of a paraplegia remains purely n matt, r 
of surmise, except, perhaps for the liyht that the prx-ynee a uy 
pronounced hydronephrosis throws upon this que-tion. Mri'v t a*' 
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was no obstruction of the ureters it is difficult to see any other 
explanation for the astonishing atrophy of the renal parenchyma 
than the presence of a paralyzed bladder. The condition of the latter 
as well as the great destruction in the lumbar vertebra: and the 
sacrum, also confirm this supposition. Hence, it would seem that 
the individual was probably paralyzed in the- lower extremities, at 
least during the later stages of the disease. 



_ Eig. 7. — Pelvis as seen from the front and right, showing destruction of a con- 
siderable portion of the right superior ramus of the pubis and of the ramus of the 
ischium. The defects are not all visible. 


The condition of the phalanges was an exceedingly interesting 
one and at first sight reminds one somewhat of the atrophy in 
leprosy as shown by Harbitz (1910). The deformity in the fifth 
metatarsal, of the first phalanx of the fifth toe and of the second 
and terminal phalanges of all the toes on the right foot is especially 
interesting, however. The presence of some deformity in the toes 
was noticed upon external inspection of the cadaver, but was at 
first given no further attention, because it seemed more probable 
that local disease, or accident even, might well be responsible for 
the curious condition which seemed to exist. The condition of these 
toes makes one think of arthritis deformans. The absorption of 
bone is extremely marked, however. The phalanges of the great 
toe are thoroughly fused and some absorption is evident on the 
ventral surface. 
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The terminal and middle phalanges of the second toe must have 
fused some time before the terminal phalanx was fractured and the 
distal half displaced plantarly, so as to form an angle of about 
SO degrees. These phalanges were united by fibrous tissue, the 
articular cartilage having been destroyed. 

The terminal and middle phalanges of the third toe also had 
fused. ^ The second phalanx was almost completely absorbed and 
the middle phalanx rotated 90 degrees counter-clockwise. 

The second phalanx of the fourth toe had fused with the first 
and only a very small remnant of it remained. The terminal 
phalanx of this toe showed great absorption and the articular 
surfaces between it and the second phalanx were destroyed. 

The first and second phalanges of the fifth toe also were fused 
and greatly deformed as Fig. 5 shows. The terminal phalanx, on 
the contrary,, was very well preserved, although rotated laterally 
90 degrees. 

The absorption present in the foot was most pronounced in the 
fifth right metatarsal. The head of this bone is completely destroyed 
unless one can consider an irregular process with a very rough 
articular surface as a remnant of it. The proximal third of the bone 
is quite well preserved, however; although the plantar surface of 
the distal three-fourths shows a thin, wide ridge formed by a new 
deposit. This ridge of bone was C.5 x 3 cm., and with a much smaller 
wall medially, included the tendons of the muscles between them. 
Erosion and polishing were piesent in a number of these joints. 

As shown in Fig. 5 marked absorption was present in some of the 
second, and especially the terminal phalanges of the left foot also. 
The second and terminal phalanges of the fourth left toe had fused 
and the latter was changed into a many-pronged, very irregular 
process. Some absorption was present also in the first phalanx 
of the fifth toe. 

Old, completely healed, well-united fractures were present in the 
sixth, seventh and eighth ribs on the right side. These fractures, 
which are located about in the mammary line, all healed without 
any displacement and without callus formation, the shafts simply 
being slightly depressed. The sixth right rib, however, also shows n 
fracture farther medially. At this point there is a marked callus 
which looks, however, as though it were due to the presence of a 
tumor, for the thickening of the bone at this point. is specially 
marked when compared with the slight diffuse thickenings at the 
other points of fracture. Aside from these fractures, nm-t of which 
seemed old, there were a few others iri the pelvis aside from the one 
mentioned in the description of the spine and another one indicated 
in one of the toes. In the superior ramus of the left pubis abo an 
old, well-healed fracture line i> clearly visible. 'I here i- nhw-t v<> 
callus medially and interiorly at thb point and no dhplarvnn ot 
whatever seems to have omirred, although thi. fracture n«e> 
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located just medial to the pectineal eminence. A moderate amount 
of callus is present superiorly and laterally, however. Another line 
of fracture, with considerable callus formation, is present in a line 
directly below, in the inferior ramus of the pubis, where a tumor 
has left only a thin shell of bone superiorly. 

The complete destruction of the superior ramus of the right 
pubic bone and part of the ramus of the ischium also suggests that 
fractures were likely present here, although but little callus or new 
deposit could be found anywhere. Moreover, the displacement 
and the increased mobility were so slight that the marked destruc- 
tion at these points did not attract attention until a careful search 
was made for the other less evident lesions elsewhere. The small 
amount of callus present is indeed a very striking thing, and the 
callus, or new bone formation, seems to have been limited very 
largely to fracture lines, and where more or less motion was inevi- 
table. It is also interesting that as much or even more deposit of 
new bone, which always looks more like a calcareous deposit than 
true bone, can also be found in places where no fractures had 
occurred. However, Aschoff found stalactite formations near old 
healed fractures in the pubic rami, and Borst emphasized with an 
exclamation point the fact that some fractures found in his case had 
healed. 



Fig. 8. — Outline of calvarium showing size and location of the lesion, 
one-third natural size. 


Skull. As noted above, only a single tumor was found in the 
fresh skull. As shown in Fig. 8 this was located in the upper left 
frontal region. The defect in the inner table occupied by this tumor 
has an oval form and measures approximately 1 x 0.75 cm. This 
leads into a slightly larger cavity, about 0.5 cm. deep, from which 
the myeloma was very easily removed. There also is a small super- 
ficial defect in the right posterior cerebral fossa and a similar 
superficial defect in the right cerebellar fossa. There are the only 
signs of lesions noticeable upon inspection of the interior of the skull. 
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Tlie exterior seems to be entirely free except for a small superficial 
excavation on the left articular eminence slioivn in Fig. G. This 
area is about 1 cm. in a transverse and 0.5 cm. in an anterior pos- 
terior direction and about 0.5 mm. deep. It is studded with numer- 
ous small pits. The appearance of this area can leave no doubt 
that the destruction here is due to action from the surface. 



Fic.. 9. — Affected cervical and upper six dorsal vertebra 1 , one-half natural ?iic. 


Vertebral Colu.mx (Figs. 9 to 12). A small cavity 3 x 4 x 4 mm. 
deep, open to the surface, is- located just dorsal to the tubercle for 
the left extremity of the transverse ligament of the atlas. The 
superior portion of this tubercle is perforated by almost a dozen 
fine canals, about 0.25 mm. in diameter. The articular surface 
for the dens is decidedly lipped, especially near its superior margin, 
and most of this area is polished. As shown in Fig. 9 the spine and 
part of the right arch of the atlas were destroyed. 

The left half of the bifurcated spine of the epistropheus and part 
of its adjoining left arch are destroyed. 

The spine of the third cervical vertebra and the adjoining archer 
arc completely severed from the rest of the arch. 

The inferior two-thirds of the articular surface of the fifth cervical 
and the dorsal surface of the base of the arch were in varied for 
about one-half of their depth, as shown by a roughened excavation 
about 2 cm. in size. 

The ba-e of the left transverse proves-* and the left four-fifth'* 
of the body of the seventh cervical vertebra were destroyed. 

The spine of the fifth dorsal was almost completely separated 
at its base and the adjacent arch looked a>- though th*- di-e.s '- had 
In-gim MijH-xficially lore ratli»T than within. 
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As shown in Fig. 10 the seventh to the eleventh dorsal vertebra? 
were fused into a single mass by deposits on the ventral surfaces 
of their bodies and by lipping of the articular surfaces. 

A large defect, 2 x If cm., opens from the dorsal surface of the 
body of the eighth dorsal vertebra into a large cavity in the interior, 
so that only a thin outer shell is left of the body of this vertebra. 
Both pedicles are completely severed and partly destroyed and the 
spine is affected at about its midpoint. 



Fig. 10. — Affected seventh to twelfth dorsal vertebrae, one-half natural size. 


An excavation, about 1 x l -§ x 1 cm., is located on the left side of 
the body of the ninth dorsal vertebra. The adjacent surface of this 
vertebra also looks as though it had been affected. The pedicle 
on the left side is destroyed for almost one-half its width, and there 
also is a superficial worm-eaten area, about 0.5 cm. wide, at the left 
margin of the body of this vertebra just caudal to the radix. 

The left radix of the tenth vertebra is destroyed almost up to the 
articular surface. The portion of the body caudal to it has a super- 
ficial defect over an area of almost 2 sq. cm. 

The greater part of the body of the left radix of the eleventh 
dorsal vertebra is destroyed. A large defect looks backward and 
to the left. 

The right transverse process of the twelfth dorsal was completely 
severed and almost destroyed. 

As shown in Fig. 11 the defects in the lumbar vertebrae were still 
greater, for the body of each of these vertebrae is very largely 
destroyed. The first and second lumbar vertebra are fused, the 
right two-thirds of the body of the first lumbar vertebra are gone 
and the right lamina is affected. The left half of the body of the 
second is likewise destroyed and a superficial oval excavation, 



044 MEYER, SWAIN : SIDE-LIGIITS OX MULTIPLE 'MYELOMA 

2 x l x 0.5 cm., is also found on the left dorsal surface of the body 
of this vertebra, mediocaudally from the radix. The body of the 
third is almost completely excavated from its dorsal surface, the 
cavity reaching the surface, both cranially and caudally, by means of 
apertures about 1 cm. in size. The right half of the body of the 
fourth lumbar and the dorsal third of its spine are destroyed. The 
anterior surface ,of this vertebra is also denuded of compacta for 
the entire height of the body over an area about 1-1 cm. vide. This 
denuded area is not more than 2 mm. deep. The right articular 
process of the fifth lumbar vertebra is detached at its base and the 
left third of the body is destroyed. The base of the left superior 
articular process is also affected, the left inferior articular process is 
detached at its base and the left transverse process destroyed. 
The right transverse process was fractured and shows some callus 
formation on its inferior surface. 



The body of the first sacral segment is almost entirely destroyed 
by a large central excavation which is continuous dorsally with a 
similar excavation in the left ala, but which has not yet reached the 
nuriciilai surface (Fig. 12). The anterior inferior extremity <>. t v 
latter is invaded upon by a superficial ova! excavation nViot 
2 x 1 x O.a cm. The superior surface of the right ala ab» looks »* 
though it bad been affected. There U a good deal of deposit on tie- 
anterior surface of the second upjx'r sacral segment, hm no ^ ! - n ' 
of fracture are present. Tin- right inferior half »»? the !»>•>>' 
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second and the adjacent portion of the body of the third segments, 
including the intervening transverse process, are destroyed. 



Fig. 12. — Sacrum with beginning of synostosed right ilium indicated, 
one-third natural size. 


Right Ribs. The first rib is completely divided in the region of 
the tubercle, over an area about 1 x 0.5 cm., on the superior surface 
near the dorsal margin and on the inferior surface opposite the sulcus 
subelavii. In the latter area the compacta contains numerous 
small pits, some of which are placed opposite others on the inferior 
surface, thus forming small canals. This portion of the rib looks 
worm-eaten, and again as though the disease had penetrated from 
without. 

The fourth rib contains two tumors, about 0.75 cm. and 1.25 cm. 
in size, located near the middle and about 4 cm. apart. The largest 
of these tumors has completely destroyed the shaft and the smaller, 
more distant one, has almost done so. 

In the fifth rib there is a defect about 0.5 cm. in size and 5 cm, 
medial to the angle of the rib. It is located near the dorsal border 
and has almost penetrated the compacta on the external surface. 
The compacta within is completely destroyed at this point. 

There is a worm-eaten area on the superior surface of the sixth 
rib near its angle. This area in the compacta is about 1 cm. in size 
and oval in form. Most of the pits located here perforate the eom- 
pacta. There also is evidence of an old tumor, with calcification, 
on the shaft of this rib about 7.5 em. from its dorsal extremity. 
The shaft here is partly destroyed. A third tumor, about 0.5 in 
size, was located within 2 cm. of the costochondral junction. This 
seems to be at the site of an old fracture, and there also is an old 
healed fracture near the middle of the shaft of this rib. 

There is evidence of an old lesion, about 1.75 cm. in size, near the 
center of the shaft of the seventh rib. There is a rounded promi- 
nence on both surfaces formed by calcifications. ' : 

The shaft of the eighth rib, in the region between the head and 
the tubercle — that is, the neck — is almost completely destroyed-. 
There also was a small tumor on the inferior surface of the shaft 
in the mammillary line. • j 
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There j S a slightly prominent, rounded area of calcification about 
the middle of the shaft of the ninth rib. 

The superior surface of the head of the eleventh rib was slrthtlv 
affected. 0 * 

Left Ribs. A portion of the shaft of the third rib, between the 
tubercle and the angle, is gone. The shaft of this rib is almost 
completely severed, for a distance of about 2.5 cm., near its midpoint. 

There is an old fracture at about the midpoint of the shaft of 
the fourth rib. 

About 1.5 cm. of the shaft of the sixth rib is completely destroyed 
at a point 5 cm. from the costochondral junction. The midportion 
of the shaft of the eighth rib is completely severed and the same is 
true of the lateral extremity of the medial "third of the ninth rib. 



Fig. 13. — Outline dnovinc of the moist sternum, shcmitiK the location nntl sire of 
the lesions in both bone and cartiinpe, one-third natural sire. 


Sternum. The sternum, and some other bones was not denned 
in order to enable us to make a histological and chemical examina- 
tion, if necessary, of the costal cartilages, but the size and location 
of the lesions is shown in Fig. 1 3. The caudal half of the manubrium 
of the sternum is occupied by a tumor which has destroyed the bone 
over tire greater part of this area, leaving only a thin outer shell, 
which is still preserved on the anterior surface. Internally the 
tumor reaches the periosteum. Cnudally it extends a little !>dmv 
the sternal angle, measuring approximately 3 cm. across. 'I he 
second costal cartilages seem to be unaffected. The cranial portion 
of the corpus is completely destroyed and the third chondn ••denial 
articulations are involved. This tumor extends down the right 
side of the sternum, involving also the fourth and fifth rhondro* 
sternal articulations. A marked nodular thickening L found on the 
third left ehondro-temal articulation. At this point there i- a hard, 
rounded prominence, 1 cm. nero"* nnd 0.5 < m. high. Although th* - 
third, fourth and fifth right stornodiondral articulation- an- rd*o 



MEYER, SWAIN: SIDE-LIGHTS ON MULTIPLE MYELOMA 347 


affected, there are no prominences at these points. A small tumor 
is also found more caudally in the corpus. It is of particular interest, 
however, that the seventh right costal cartilage is affected wholly 
independently of an adjacent tumor. This cartilage is penetrated 
for about one-third of its thickness at a point about 3 cm. from the 
ehondrosternal junction. The surface of the tumor is about 0.25 
cm. large and somewhat irregular in form. The sixth right costal 
cartilage is also affected about 4.5 cm. from the sternochondral 
junction. A tumor, about 0.75 cm. across and 0.25 thick, is found 
on the superior surface. The muscles here as elsewhere are entirely 
normal and uninvaded and no changes can be seen in the peri- 
chondrium. 

There also is a hard, darkened area on the superior external 
border of the fifth left costal cartilage. This area looks spongy, 
the surface being formed by a thin shell of bone, and the affected 
area being about 1 mm. deep, 5 mm. long and 4 mm. broad. This 
area is quite unlike anything else seen in this case and is probably 
not due to the disease. 



Fig. 14. — Lateral view of the loft coxal bone ■noth the inferior portion shown 
separately, one-third natural size. 


Coxal Bones. There are ten comparatively large defects in the 
left coxal bone, as shown in Figs. 7 and 14. These areas of destruc- 
tion, some of which involve the entire thickness of the bone, vary 
from 1 to 3.5 cm. In addition to these ten areas there are two 
smaller ones, indicated by a question mark, which look as though 
the disease had just begun at these points. Had we sectioned this 
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bone we undoubtedly would have found indications of other lesions, 
but we preferred not to destroy the specimens, since the number of 
tiunors revealed is already an exceedingly large one, and especially 
since the revelation of a few more small foci of disease would prob- 
ably not throw any additional light upon the condition. 



There are four large defects in the right coxal bone, shown in 
two parts, in Fig. 15. In addition to these there is a superficial 
defect on the external surface near the superior posterior iliac spine. 
This is 1 x 0.5 cm. in size, and there is another focus, 1 cm. in size, 
on the internal surface, making six areas of destmetion in all. The 
size of the areas varies from 1 to 5 cm. One of the laTger ones 
involves a portion of the acetabulum and all of the superior pubic 
ramus. 



Tic., 1 0 - — 


Tin: Vj’pr.n Extremities. The acromial extremity 
clavicle K affected, c-jx-eially on the -urfarv of the di-t. 


of th" ripst 
il exto oisty. 
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This area of disease was located between the cartilage and the bone. 
MaeCallum (1901), in one of his cases, also- found the end of the 
left clavicle distended by a tumor and the right fractured. Aside' 
from the two tumors on the scapula and the' defect in the head of 
the humerus, already described, no lesion was found upon examina- 
tion of the fresh cleaned and cut moist specimens of the bones of the 
right arm. Since it was desired to use some of these bones for 
chemical analyses we did not clean them as we did most of the rest 
of the skeleton. All joints were opened, however, and the articular 
surfaces carefully examined. There is an area of disease, about 
1 cm. in size, near the base of the coracoid process of the left scapula*, 
and another small area near the superior angle (Fig. 16). The latter 
is interesting in that a fine framework of bone still remains over 
the entire extent of the lesion, the disease having penetrated the- 
substance of the bone completely at many points and not completely 
in others. 



Fig. 17. — Proximal portions of the left femur, one-third natural size. 


Lower Extremities. No evidence of the disease was found in 
the right leg, even upon section of the bones. 

An opening about 1 cm. in size, at a midpoint, was found on the 
ventral surface of the left femur on a level with the caudal portion 
of the lesser trochanter (Fig. 17). On a sagittal section of the dry, 
clean bone it is seen that this opening leads into a spherical cavity 
in the spongiosa. The -ventral compacta is also involved in the 
formation of this cavity, which measures 3 cm. in diameter. No 
other lesion was noticeable, even on section of the rest of the bones 
of the left lower extremity. 

Although Bender (1902) stated that one cannot speak of a definite, 
structure of the tumors in multiple myeloma, this is not true in a 
macroscopic sense in this case. Except for the different reactions 
to pressure which go with differences in size all were very much 
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MULTIPLE MYELOMA 


alike. AH were decidedly spongy and yielded to pressure, though 
Brin and elastic. All tumors could veiy easily be removed, leaving 
a remarkably clean surface of wholly normal or almost normal 
spongiosa. The ease with which they were shelled out was largely 
due to the fact that the absorption of the compacta had almost 
kept pace with that of the spongiosa. The former formed only n 
small projecting margin in case of the larger tumors and was never 
lifted up, as in one of the cases spoken of by MacCallum (1910). 
There was no displacement whatever of the old compacta, the 
prominence in all instances being due to slight protuberance of the 
tumors or to calcareous or bony deposits. There was no difficulty 
in stripping the periosteum from the larger tumors, which included 
more than the majority of the 82, because of extensions into the 
body of the tumor. The surrounding tissues were not invaded and 
could always be removed without difficulty. 

The surfaces of the tumors in contact with the spongiosa were 
fuzzy because of the extensions which had entered the cnncelli 
before the walls had been absorbed. If any spicules of bone remained 
attached to these surfaces, as they probably did, they were so small 
that they were not noticed with the unaided eye. The edges of 
the bony defects were quite regular and the spongiosa showed slight 
sclerosis in only a few instances. 

The cut surfaces of the fixed divided tumors looked grayish and 
the middle portion usually somewhat darker. Christian (1907, l) 
quotes Wright’s autopsy notes to the effect that the tumors of his 
case were moderately firm, whitish and semitransluccnt. Small 
openings, which undoubtedly were the cross-sections of bloodvessels, 
were fairly numerous. The bounding periosteum was always 
definitely delimited. While there were some gross differences the 
tumors were nevertheless remarkably uniform in appearance and 
structure. 

Since the body had been preserved only in the usual routine way, 
and especially since the dissection was not completed until over two 
years after death, only a partial histological report is possible. 
Nevertheless, the things that remain throw some interesting side- 
lights on the disease. 

The first tiling to attract my attention was that the degenerative 
changes in the tumors apparently were not entirely the result, of 
the usual postmortem changes. This, to 1 h> sure, was only an 
inference drawn from my cxjiericnee with material from other 
cadavers and with other material studied, with a view of deter- 
mining the degree and the order of postmortem changes in unpre- 
sorved material. Yet that the inference is probably correct my ru- 
in be indicated by several of the rejiorts <>ri myelomata found in tfw 
literature. This is true of the ease of Bender in which portion' 
of tumors from the vertebra. »' judged by the illustration-'. ?-eetn 
particularly degenerate. Bender sd-o stated that tin* o-u-i *'!.!- 1-> 
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finest, wide-meshed reticulum was present, the meshes of which 
were completely filled and obscured by closely packed degenerated 
cells. Hemorrhagic areas were present in some of them, and in 



Fig. 20. — A group of cells from the better preserved portion of one of (ho tumors. 

Magnification, .750. 


these the erythrocytes were quite well preserved and not infre- 
quently completely filled the meshes of the stroma. The par- 






ttc. 2 1 5H*«cctc«l ttjrrwr col! 4 , M'in/ifWton* 7. f O, 

enehymn nbo varied in different portion,-, of the tumor-., and it i< 
evident from the close proximity of the rvmaininc nuclei that the 
prevailing type of cell in rmnr an‘.r vui> not sjuvinlly large. 1 ie ir 
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size suggested lymphoid rather than myeloid cells. Fig. 20 is an 
oil-immersion drawing of one of the better preserved portions 
containing larger cells. Here the cells, although ill-preserved, are 
larger and quite like those shown in the illustrations .of various 
investigators. In Fig. 21 a group of selected, quite well-preserved 
cells are represented under high magnification. Although these 
cells remind one more of myelocytes it would be idle to try to draw 
any conclusion from this material as to their origin. 

The most interesting thing in the histological picture was the 
appearance presented at the line of contact between the tumor 
and the bone. Some of the trabeculae of the spongiosa merely 
looked gnawed off, presenting a ragged surface, with numerous 
excavations, which looked quite comparable to Howship’s lacunae. 
Menne (1906) also mentions a many-notched appearance of the 
bony margins in places. In many instances these excavations were 
completely empty, but in others they were bordered by a row or 
rows of cells of the size of osteoblasts. The entire absence of osteo- 
clasts, except an isolated specimen here' or there, was very evident. 
The absence of .osteoclasts was emphasized also by Borst, who 
stated that myeloplaxes are usually absent in multiple myelomata. 
Bender also found osteoclasts very rare in a case of multiple myeloma 
but exceedingly numerous in a case of lymphosarcoma. Bender 
accounted for the fewness of osteoclasts in myeloma by assuming 
that they degenerate or are formed into marrow cells, and mentions 
the fact that many multinucleated cells were present in Wieland’s 
case, in which they were supposed to have been derived from the 
tumor cells. Menne also found osteoclasts frequently present in 
the lacunas, as did Abrikossoff (1903), but Adami (1910) states 
that in pure cases there is no evergrowth of myeloplaxes. It is not 
at all improbable that the differences noted in regard to the osteo- 
clasts and also in other respects are partly due to the fact that, as 
emphasized by several investigators, various different things are 
still included under the term myeloma. Then, too, it is not unlikely 
that age may not be wholly without influence, although the disease 
is one of maturity. This is especially likely in regard to the pres- 
ence of a protective reaction on the part of the bones. This might 
well be less in such an old individual as the present case. 

The good healing of all the fractures stands in marked contrast 
to the slight reaction at the site of the tumors and the little callus 
present at the place of fractures. It is difficult also to see why so 
little sclerosis is evident in the spongiosa in contact with the tumor 
itself, especially when, as is evidently the case, the process of bone 
destruction is a very gradual one. That this absorption is due to 
pressure alone, as suggested by Bender, hardly seems probable 
for various reasons, but particularly because several of the lesions 
in this case show quite conclusively that the disease may also attack 
a bone from without. Then, too, if pressure were the only factor 
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one should not expect such symmetrically' shaped tumors and 
defects, for the resistance of the bone surely is not uniform in all 
irections. This is especially true when the compacta is reached. 
. even when it is reached the defect still remains quite symmetrical 
in form and the progress of absorption progresses about equallv in 
all directions. 

If my interpretation of several superficial defects on the compacta 
is correct then it would seem to follow that the disease is metastatic, 
at least so far as the skeleton is concerned, or that the osteoblasts 
may become or give rise to tumor cells. 



Fig. 22. — An enlarged Haversian canal lined by a layer of osteoblast-like coll*. 

Magnification, 215. 

That the process of absorption is not limited to the external 
surfaces of the bony area, which is directly involved, is suggested 
by such appearances as that shown in Fig. 22. AbrikossofF (1003) 
also spoke of areas which made him think of halistcresis, areas in 
which there was a “dccalcification of the trabecula: of the spongiosa 
and metaplasia of the latter into connective tissue.” IJombhard, 
on the other hand, spoke of occasionally noticing a reaction around 
the tumor forming an osteoid zone. Fig. 22 shows a much-enlarged 
Haversian canal which contains some marrow and which is lined 
with a layer of cells which remind one of osteoblasts. Bender also 
spoke of cells lying in rows and extending into the bone. Although 
osteoclasts are nowhere to lie seen, one can scarcely doubt that the 
bone absorption lias been considerable bore. The regularly de- 
posed cells might also include bone corpuscles lilie rated !»v the 
absorption. As shown in Fig. 22 the iwme corpuscle-- seem to fw 
particularly numerous— in fact, increas'd in number-— in some 
areas in the surrounding bone. In some places on the external 
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surface of the affected bone these cells lie in some depth, as shown in 
Fig. '23, where osteoclasts are again absent. In Fig. 24 a portion 



Fig. 23. — A portion of the margin of a bony trabeculum undergoing absorption. 

Magnification, 410. 


of a trabeculum is shown at a point where it is being divided by the 
activity ^of the tumor cells. The opposed surfaces of the attached 



Fio. 24. — A similar region at a place where a trabeculum is being divided. 

Magnification, 410. 

bone look fringed and the same kind of cells are again seen both 
within the margins and about the bone. 
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These appearances as well as the character of the interior of the 
tumors seem to suggest that the interior of the latter is largely 
inert. The line of action seems to he at the periphery, but only at 
that portion which comes into contact with bone. The absoiptive 
agent seems to be incapable of resorbing cartilage or periosteum. 

The condition of myeloma is of special interest in the light it 
throws on the function of osteoclasts in bone absorption. Here 
ive certainly have a very active absorption— in fact, a process which 
unboubtediy is malignant even if non-metastatic to other tissues 
than bone, occurring practically wholly without the intervention 
of osteoclasts. 

A fibroid structure was revealed extremely well in some areas 
in the neighborhood of the tumors in the costal cartilages. These 
areas suggested a fibrillary nature of the cartilage as maintained 
by several investigators rather than the formation of new osteoid areas. 

A number of samples of bone and other tissues were taken for 
analysis, the results of which are shown in the following tabular 
statement. These were dried to constant weight at 1C0° C., and 
the bone samples were extracted with anhydrous ether to remove 
fat. Weighed portions were then ignited in platinum dishes at low 
redness to constant -weight, yielding data from which the loss on 
ignition, reported as organic matter and ash, were determined. 
Calcium was estimated by the method of McCrudden. Phosphoric 
acid was precipitated as ammonium phosphomolybdate, which was 
filtered off, dissolved in acid, precipitated with magnesia mixture 
and finally estimated gravimetrically as magnesium pyrophosphate: 

The following samples were analyzed: 

No. 221. Bibs, clear sections, not adjacent to tumors. 

No. 223. Ribs, tumor-containing sections, with tumors removed. 

No. 224. Ribs, tumor-containing sections, tumors not removed. 

No. 227. Skull, tumor-containing sections, tumors removed. 

No. 226. Radius, section of bone not adjacent to tumors. 

No. 230. Tumors from rib sample No. 223. 

No. 231. Tumors from skull sample No. 227. 

No. 222. Great pectoral muscle. 

No. 220. Right biceps. 

No. 225. Paiietal pleura, calcified area. 


No. 

223 . 
22 1 . 

cco : 
as i! . 
■sn . 

•'20 . 
2.1 . 


CHEMICAL COMPOSITION OF SELECTED SPECIMENS. 



Organic 



CaO 


IV. 


matter. 

As!., 

oo. 

prr rent. 

IV:. 

j-cr err. 1 

Sample. 

jvff rrnt. 

per cent. 


uf s*h. 

p--r cent. 

of a.*K. 

Ribs 

37 .S3 

02 . 1.7 

32.7-1 

32.0S 

21.-11 

39.27 

Ribs 

43 ,S*» 

.it-U 

2S.7S 

.13.1.7 

20.92 

3S.01 

IlilH 

51 .S3 

•IS 1.1 

23.7.1 

.73. IS 

IS. S3 

39.1.1 

Skull 

32.71) 

07.21 

3,1 . i 5 

.71.10 

2.7.53 

37.9* 

RndilM 


OH. 01 

31.11 

53.00 

21.51 

3* 51 

Tumor* 


10. in 

3,03 

.*W.7G 

3.27 

32. f/i 

Tumor* 

SO . 37 

Kl.o.1 

3.72 

33.00 

3.2*1 

5-’.9l 

Muoio 


2.. 10 

0,70 

2-> . 00 



Mu--:- 


1 .02 

(1.01 

47.05 



Pleura 

61 >7 

as. 13 

17.01 

•i s . o7 
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Hoppe-Seyler 2 first called attention to a fairly constant relation 
between the calcium and the phosphoric acid content of bone which 
did not show considerable variations even when the proportion of 
other substances varied materially. This proportion was near to 
that in. which these are present in the mineral apatite, the formula 
of which is CaC 0 3 . 3 Ca 3 (P 04 ) 2 . Levy 3 has found that this relation 
is maintained fairly closely in osteomalacia, his analytical results 
ranging from 527 to 574 parts P0 4 to 400 parts of Ca instead of a 
theoretical ratio of 570 to 400. The above bone samples give the 
following values on this basis: 


Number. 

Sample. 

Ca. 

POi. 

lOCa : G PO< 
(400 : 570) 

221 . 

. . . Ribs 

23.40 

32. 6G 

400:558 

223 . 

. . . Ribs 

20.56 

28.00 

400:544 

224 . 

. . . Ribs 

18.40 

25.22 

400:548 

227 . 

. . . Skull 

25.53 

34.16 

400:535 

22G . 

. . . Radius 

24.39 

32.79 

400:537 


These figures show a somewhat higher value for calcium and a 
lower value for phosphoric acid than the average figure for the 
normal human adult organism, but the difference is not great enough 
to have any particular significance. The percentage of inorganic 
constituents in all samples is low. The percentages of organic 
matter and ash show abnormal variations, with very low figures 
for the ash content, especially in the tumored rib sections. 

Attention should be called to the very high percentage of calcium 
in the calcified area of the parietal pleura as well as to the very large 
amount in the muscle samples. 
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MENINGITIS IN THE NEWBORN AND IN EARLY INFANCY. 
By Moses Barron, M.D., 

StIN'NT.VFCUS, M1N-NXSOTA. 

Introduction*. Although meningitis is a disease quite common 
in childhood, it is one that is exceedingly rare during the early 
months of infancy. In making a rather careful review of the liter- 
ature, I have been able to find only 39 cases reported in infants 
under three months old. Of these 39 cases, 19, including the case 
to be reported in this paper, were in the newborn. 

The etiology in these eases was interesting, especially in the new- 
born. Of the 19 cases in this series, 7 were caused by the same type 
of bacillus which was isolated in pure culture from the present case, 
the Bacillus eoli; 6 cases were caused by the staphylococcus and 
streptococcus. The infection of most of these was through a spina 
bifida, a condition present in nearly every one of this group. Two 
were caused by the pneumococcus and one each by meningococcus, 
Bacillus mucosus capsulatus, Bacillus lactis aerogenes and Bacillus 
pvocyaneus. 

The relatively frequent occurrence of colimeningitis among the 
newborn is emphasized by Allard, 1 who states that this is the 
commonest form encountered. He believes that infants and children 
are specially predisposed to meningeal diseases. Moll 5 claims that 
colimeningitis in nurslings is generally consequent to colicystitis. 
This statement is not substantiated by a careful study of the liter- 
ature. Indeed, it is definitely stated in several cases that examina- 
tion of the urine showed nothing abnormal and that the specimens 
were sterile. _ . 

Holt 3 reviews a series of 300 of his own cases of meningitis in 
infants up to three years old. The Bacillus tuberculosis was respon- 
sible for 70 per cent, of this series, but only 1 per cent, was in infants 
under three months old. He shows by statistics from the city of 
Xew York and from bis own practice that if epidemic meningitis 

1 Die Lumbolpunktion. ErgebnHse der inneren Medizin und KiaderbeMi-. 1999, 
Bd. Hi, S. 100. 

- Prager med. Wchnschr.. 1307. _ 

2 Observations on 300 Cases of Acute Meningitis in Infants and Young Cbudren, 
Am. Jour. Dis. of Child., 1011, i, 26. 
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be excluded, from 55 per cent, to 70 per cent, of all cases of menin- 
gitis in infants and young children are tuberculous in origin. Prac- 
tically no cases of eolimeningitis are reported in children over six 
months old. Smith 4 states that 75 per cent, of all cases of tuber- 
culous meningitis in children occur before the fifth year. The 
largest number occur during the second year. He also mentions 
the fact that, exclusive of epidemic meningitis, 70 per cent, of all 
meningeal infections are tuberculous. These statistics, together 
with the tables to follow, help to emphasize through contrast the 
variations in susceptibility of infants of different age periods to 
the various infecting agents. 

Review of the Literature. The earliest cases of meningitis 
which I found in the literature were reported by Sherer (1895 B ). 
He reported 3 cases in infants from eight days to six weeks old. One 
of these cases was a weak, jaundiced infant nine days old, suffering 
from vomiting, diarrhea and rapid loss in weight. It died, with 
definite meningeal symptoms, nine days later. At the autopsy 
considerable pus was found covering the convexity and the base of 
the brain. A bilateral suppurative otitis media was present. The 
bacteriological report was eolimeningitis. Two other cases of infants, 
eight days and six weeks old respectively, occurred in the same 
hospital during a period of a little over a year. All presented the 
same type of lesions: fibrinopurulent eolimeningitis and bilateral 
otitis media. Sherer considers his 3 cases as a small epidemic, due 
to overcrowding in the hospital. He thinks that the infection origi- 
nated through the contaminated water used in bathing the infants. 
The infected material, lodging in the external ear, started the otitis 
media. From this location the infection spread to the brain. It is 
also possible for the infection to have gained entrance through the 
mouth and from there to have been carried through the lymphatics 
or, more probably, through the Eustachian tubes to the middle ears 
and then to the brain. 

Hinsdale(1899 6 ) describes a case of meningitis in an infant, three 
days old, caused by Bacillus coli immobile. The mother had suffered 
with an acute metritis following a miscarriage two years previously. 
During and after the expulsion of the placenta, large quantities of 
pus escaped from the uterus. The infant began losing in weight 
and on the third day the emaciation was quite marked. Nystagmus 
and retraction of the head were present from birth. Convulsions 
appeared on the fourth day. The umbilical cord had a fetid odor. 
The infant would not nurse and died on the .thirteenth day. At 
autopsy an abscess was present in the left frontal lobe of the brain 


* Meningitis in Infancy, Illinois Med. Jour., 1913, No. 3, xxiii, 299. 

5 Ein Beitrag zur Actologie dcr Leptomeningitis Purulenta bei Siiuglingen, Jahr- 
bucb f. Kinderhcilk., 1S95, Bd. xxxix, S. 1. 

* Purulent Encephalitis and Cerebral Abscess in the Newborn Due to Infection 
from the Umbilicus, Am. Joun. Med. Sc., 1S99, cxviii, 2S0. 



3(i0 n.vmtON: meningitis in the newborn and in infancy 

in addition to the exudate on the surface. There was an induration 
of the abdominal wall around the navel. The infection in this case 
probably arose from the previous endometritis. The process ex- 
tended through the placenta to the fetus. 

Schcib(1900 7 ) cites a ease of an eight-day-old infant who died with 
the diagnosis of general debility. At autopsy a purulent meningitis 
was found, caused by the Bacillus lactis aiirogenes. This organism 
is considered a frequent cause of meningitis in infancy, but this case 
is the only one I found recorded. 

Gol(lreich(1902 i ‘) cites an interesting case of antenatal infection 
with Bacillus coli. Convulsions, together with cyanosis, jaundice, 
diarrhea, rigidity of neck and irregular respirations, appeared in 
the infant on the first day of its life. It died on the second day. 
The principal finding at autopsy was a fibrinopurulent meningitis. 
A purulent plcuritis and acute bronchitis were also present. It is 
hardly conceivable that the infection in this case did not happen 
until after birth. The author suggests that the bacteria might have 
gained entrance into the uterus during labor, which in this case 
lasted three days. On the second day the amniotic sac ruptured, 
opening an avenue for the entrance of germs. Then the fetus 
aspirated some of the contaminated fluid through premature respira- 
tions. From the lungs the infection was carried to the brain by the 
blood. Such a presumption helps to explain the bronchitis and 
pleuritis as well as the meningitis found at autopsy. This is prob- 
ably the youngest case of suppurative meningitis reported in the 
literature. 

Benfey (1907°) cites a case of Bacillus pyocyaneus meningitis 
for the purpose of proving the pathogenicity of this organism. He 
reports a case of a seven-day-old infant who developed meningeal 
symptoms and died on the eighth day. The navel was distinctly 
inflamed and the author believes that it was the portal of infection. 
At autopsy a pure culture of Bacillus pyocyaneus was recovered 
both from the purulent exudate on the brain and from the blood. 

Noeggerath’s case (1907 10 ) was in a female infant, sixteen days 
old, who was well up to the eleventh day. She then developed 
abdominal cramps and symptoms of meningitis. A purulent exudate 
was present on the umbilicus. In the eighth week a double otitis 
media appeared. An organism was isolated which seemed to cor- 
respond to Bacillus coli, but had properties also of Bacillus lactis 
aerogenes. It was encapsulated and quite motile. It was identified 
as Bacillus coli immobilis capsulatus. Stern 11 and Conradi and 

7 Prager medizin. Wchnschr., 1900, S. 169. _ . Q 

8 Meningitis beim Neugebornen, Jahrbuch f. Kinderheilk., 1902, Bd. lvi» S. 

9 Ueber Pyozyaneussepsis, Med. Klinik, 1907, Nr. 40, S. 1199. . . . 

10 Bacillus Coli Immobilis Capsulatus bei Einem Falle von Eitriger Memngi is 
Cerebrospinalis, Munchen. med. Wchnschr., 1907, Nr. 13, Bd. liv, S. 617. 

11 Zur Kenntnis der Pathogenen Wirkung des Koli beim Menschen, lieu sc 
med. Wchnschr., 1893. 
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Bierast 12 speak of the many variations that may occur in the 
Bacillus coli when it becomes pathogenic. Noeggerath thought that 
the infection in this case was either through the navel or through 
the intestinal tract. An argument against the navel route was the 
microscopic finding of the umbilical vessels, which showed no evi- 
dences of any inflammation. 

• Holt (191 1 13 ) reports a series of 300 cases of meningitis in children 
under three years old, but from the data given I could classify 
only 11 of them as occurring in infants under three months old. 
Of these 11, 3 cases (a very large percentage) were due to Bacillus 
tuberculosis; 6 cases to staphylococcus and streptococcus and only 
1 case to Bacillus coli. The last case presented meningeal symptoms 
only. It became sick when four weeks old and died in the sixth 
week. A pure growth of Bacillus coli was obtained from the purulent 
fluid removed from the spinal canal. The author cites an additional 
case of colimeningitis from his private practice. This was in a four- 
weeks-old infant who had previously suffered from a colon infection 
of the urinary tract. 

Pearson’s case (19 12 14 ) was in a female infant, three months old. 
At autopsy the Bacillus coli communis was isolated from the spinal 
fluid and from the purulent exudate enveloping the brain and filling 
the ventricles. There was also an acute suppurative otitis media 
present. The author holds this latter condition responsible for the 
meningitis. 

Smith and Woodforde(1912 15 ) report a case of colimeningitis in an 
infant somewhat older than the usual incidence of this infection. 
Their patient was five months old. The organisms isolated were 
very motile. The disease at first responded to autogenous vaccine 
therapy, but later the patient died. The urine in this case was 
sterile. The authors consider the meningitis as a primary infection. 

A case of meningitis caused by the Bacillus mucosus capsulatus is 
reported by Bonhoff and Esch (1912 10 ). The infant was born in 
asphyxia. A catheter was inserted into its trachea to initiate 
respiration. Small quantities of amniotic fluid and mucus escaped 
from the mouth when the infant started breathing. The first four 
days it was restless, whimpered a great deal and did not nurse well. 
Clonic contractions appeared in the face muscles and in the back 
muscles on the sixth day. The development of emaciation was 
rapid. Spinal fluid was removed and examined but no cultures 
were made. Death occurred on the fourteenth day. At autopsy 

I! Kollc-Wassormann: Handbuch dor Pathogenen Mikroorganismen, 2 Auflage, 
Bd. vi, S. 483. 

13 Loc. cit. 

14 A Case of Meningitis in Which the Bacillus Coli Communis was Obtained from 
the Cerebrospinal Fluid, Lancet, London, 1912, clxxxii, 722. 

15 Two Unusual Forms of Meningitis Occurring in Infancy, Lancet, London, 1913, 
clxxxiii, 230. 

16 Ucber Eincm Fall von Meningitis purulenta beim Neugebornen, infolge rccht- 
seitiger Mittlcohrentzundung, Ztsclir. f. Geburtsh. u. Gynak., 1912, Bd. lxx, S. SSG. 



302 RAItRON: MENINGITIS IN’ THE NEWBORN AND IN INFANCY 

tlierc was pus present over the brain and in the right middle and 
internal ear. Culture from the pus on the brain and from the 
middle ear showed a pure growth of Friedlander’s bacillus. 

. (191.F 7 ) gives a detailed report of a case of typhoid menin- 

gitis in a female infant four months old. She died six weeks after 
the onset of the symptoms. The postmortem examination showed 
a dilfuse purulent meningitis with no lesions present characteristic 
of typhoid fever. The author thinks that the infection in this case 
took place through the intestinal tract. 

Giese (1913 1S ) reports the only case of influenzal meningitis in a 
young infant found in the literature, though some authors state 
that this type of infection is not uncommon. 

Von Reus (1914 10 ) reports a case of colimeningitis in a newborn 
infant. The case is cited by Michael, 90 with no data given. 

Hermann (191 o :i ) reports what he considers the only case of pneu- 
mococcic meningitis in the newborn. When thirteen days old the 
infant was taken sick. It died at the age of seventeen days. No 
meningeal symptoms were present at any time, yet the autopsy 
revealed a purulent meningitis as the only lesion present. Culture 
of tlie pus gave a pure growth, of pneumococci. The author discusses 
the possible portals of infection. The umbilical route he considers 
rare. Premature respiration of the infant during difficult labor, he 
believes, may result in the aspiration of contaminated liquor amnii 
and thus start the infection. Infection may also occur through an 
injury to the skull during delivery. After birth the mouth, nose, 
throat, intestinal tract, cars, eyes, umbilicus or urinary tract may be 
the portals of entry. He states that the contaminated water of the 
bath-tub is a frequent source of infection, and thus agrees with 
Noeggerath 22 and Sherer.- 3 

Michael (1916 24 ) recovered the Bacillus coli communis from the 
spinal fluid of a five-months-old infant. It died two weeks later. 
The organism was very motile. The exudate was described as a 
thick brownish pus, a characteristic mentioned by a number of 
authors. 

A valuable contribution to meningitis in infants is made by 
Koplik (1916 25 ). He reports, with some detail, his findings in 12 
of his own cases. Four of his cases were due to streptococcus; 3 to 


17 Meningitis in an Infant Caused by the Typhoid Bacillus, Jour. Med. Res., 1913, 
No. 4, xxvii, 457. 

is Ugeskrift for Laeger, Copenhagen, 1913, No. 16 (Abs. in Jour. Am. Med. Assn.}. 
i» Cited by Michael (20). . - , 

Recovery of the Colon Bacillus from the Spinal Fluid of a Five-months-old 
Infant, Arch, of Ped., 1916, xxxiii, 280. 

21 Meningitis in the Newborn, with Report of a Case, Arch, of Ped., 1915, No. b, 


xxxii, 5 S3. 

22 Roc. cit. Loc - clt - 

28 Meningitis of the Newborn .and in Infants under Three Months of Age, Arch, 
of Ped., 1916, xxxiii, 481. 
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pneumococcus;. 4 to meningococcus; 1 to Bacillus coli. One case 
of the streptococcus, 1 of the meningococcus and the case of Bacillus 
coli meningitis showed symptoms within a few days after birth. 


Case 

No. 

Author. 

Year. 

Age. 

Type of bacterium. 

Probable portal of 
entry. 

1 

Slierer 

1895 

Newborn 

B. coli 

Otitis media. 

2 

Sherer 

1895 

Newborn 

B. coli 

Otitis media. 

3 

Sherer 

1895 

6 weeks 

B. coli 

Otitis media. 

4 

Hinsdale 

1899 

Newborn 

B. coli 

Placenta. 

5 

Scheib 

1900 

Newborn 

B. lactis aerogenes 


6 

Goldreich 

1902 

Newborn 

B. coli 

Lungs. 

7 

Benfey 

1907 

Newborn 

B. pyocyaneus 

Umbilicus. 

8 

Noeggerath 

1907 

16 days 

B. coli 

Intestinal. 

9 

Holt 

1911 

3 months 

B. tuberculosis 


10 

Holt 

1911 

3 months 

B. tuberculosis 


11 

Holt 

1911 

3 months 

B. tuberculosis 


12 

Holt 

1911 

Newborn 

Staphylococcus and 
streptococcus 

Spina bifida. 

13 

Holt 

1911 

Newborn 

Staphylococcus and 
streptococcus 

Spina bifida. 

14 

Holt 

1911 

Newborn 

Staphylococcus and 
streptococcus 

Spina bifida. 

15 

Holt 

! 

1911 

i 

Newborn 

Staphylococcus and 
streptococcus 

Spina bifida. 

16 

Holt 

1911 

Newborn 

i 

Staphylococcus and 
streptococcus 


17 

Holt 

1911 

Newborn 

Staphylococcus and 
streptococcus 


IS 

Holt 

1911 

4 -weeks 

B. coli 


19 

Holt 

1911 

4 weeks 

B. coli 


20 

Pearson 

1912 

3 months 

B. coli 

Suppurative 
otitis media. 

21 

Smith and 
Woodforde 

1912 

5 months 

B. coli 

Hematogenous. 

22 

Bonhoff and Esch 

1912 

Newborn 

B. mucosus 
capsulatus 

Eustachian tube. 

23 

Lyall 

1913 

4 months 

B. typhosus 

Intestinal. 

24 

Giese 

1913 

? 

B. influenzaj 


25 

v. Reus 

1914 

Newborn 

B. coli 

Hematogenous. 

26 

Herman 

1915 

Newborn 

Pneumococcus 

27 

Michael 

1916 

5 months 

B. coli 

Hematogenous. 

28 

Koplik 

1916 

Newborn 

Meningococcus 

29 

Koplik 

1916 

1 6 weeks 

Meningococcus 


30 

Koplik 

1916 

3 months 

Meningococcus 


31 

Koplik 

i 1916 

3 months 

Meningococcus 

1 

32 

Koplik 

1916 

Newborn 

B. coli 

Circumcision. 

33 

Koplik 

| 1916 

6 weeks 

Streptococcus 


34 

Koplik 

1 1916 

7 weeks 

Streptococcus 


35 

Koplik 

j 1916 

3 months 

Streptococcus 


36 

Koplik 

| 1916 

6 weeks 

Streptococcus 


37 

Koplik 

j 1916 

Newborn 

Pneumococcus 


38 

Koplik 

1916 

8 weeks 

Pneumococcus 


39 

Koplik 

1916 

3 months 

Pneumococcus 


40 

White 

1917 

29 days 

Meningococcus 


41 

White 

1917 

39 days 

Catarrhalis (?) 


42 

Barron 

1917 

Newborn 

J B. coli 

Mouth (?) 


The above table gives in tabulated form all the cases within the ages under 
discussion which were found in the literature. 
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The last-mentioned case occurred in a male infant who was cir- 
cumcised on the eighth day. Three days later a coiipyelitis set 
in, which was followed a week afterward by colimeningitis. The 
patient died at the age of sixteen months from asthenia and necrosis 
of both eyes, associated with marked hydrocephalus. The author 
emphasizes the fact that infections may occur through abrasions in 
the buccal mucous membranes produced by the accoucheur. 

White (1 917-') reports 2 cases in infants twenty-nine and thirty- 
nine days old respectively. The meningitis in the first case was 
caused by the meningococcus. From the second case an organism 
was isolated which was thought to be the Micrococcus catnrrhalis. 
However, this diagnosis is questionable. 

The following table gives the classification of the above forty-two 
cases according to ages: 


Ncwliorn 19 

Two weeks (o one month 4 

Ono month to two months 7 

Two months to three months 8 

Three months to five months 3 

Exact ago uncertain 1 

Total 42 


Subtracting the 3 cases of three to five months old leaves 39 cases 
under three months. 

The following table shows the classification of the 19 newborn 
cases according to etiology: 


Bacillus coli 

Streptococcus and staphylococcus . 

Pneumococcus 

Meningococcus 

Bacillus mucosus capsulatus 
Bacillus lactis aerogenes .... 
Bacillus pyocynneus 


Total 


19 


The following table shows the classification 
according to etiology: 

Bacillus coli 

Streptococcus and staphylococcus 

Meningococcus 

Pneumococcus 

Tuberculosis 

Bacillus mucosus capsulatus 

Bacillus influenzce 

Bacillus typhosus 

Bacillus lactis aerogenes 

Bacillus pyocyaneus . • 

Bacillus catarrhalis (?) 


of the 42 cases 


14 

10 

5 

4 

3 

1 

1 

1 

1 

1 

1 


26 Case Reports of Infectious Meningitis Occurring in Babies_ Twenty-nine and 
Thirty-nine Days Old Respectively, Arch, of Ped., 1917, xxxiv, 372. 
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The above shows that the Bacillus coli causes practically 33 per 
cent, of all cases of meningitis in infants under three months. (Three 
cases in the table are over three months old.) Of this 33 per cent. 
(14 cases), one-half (7 cases) occurred in the newborn. This is 
strongly in contrast with the etiology of non-epidemic meningitis 
in infants of the second year of life, as is well brought out by the 
statistics of Holt 27 and others. 

Case Report. — My own case is that of a male infant, eleven days 
old, who was delivered in breech presentation. The mother is a 
hard-working woman, aged forty-four years, who has had eight 
pregnancies, including the last one. Six children are living and well. 
During the latter months of the last pregnancy the mother experi- 
enced pain in the epigastrium which was of the character of real 
labor pains during the last two weeks before delivery. She noticed 
that her abdomen was excessively enlarged. The childbirth, she 
thinks, was about one month premature. The confinement was in 
the home, with practically no medical attention up to the second 
stage of labor. That there was a condition of hydramnios became 
evident when, during the second stage of labor, more than 1 gallon 
of amniotic fluid escaped. The delivery of the head was assisted 
by the insertion of a finger into the mouth of the fetus and then 
using a moderate amount of traction. The infant was cyanotic at 
birth, and it required considerable effort to initiate respiration. 

The infant had a whimpering cry and at no time nursed well. 
A slight right-sided paralysis made its appearance on the third day. 
The right hand appeared puffy and edematous. On the tenth day 
there was a bilateral swelling of the eyelids. Several slight con- 
vulsions were noticed on the morning of the eleventh day. The lips 
turned cyanotic. The child died on the same day. 

Autopsy Protocol. I performed the autopsy fourteen hours post- 
mortem. I shall indicate only the important findings. 

The body is fairly well developed, somewhat undernourished. 
The skin and conjunctive are slightly jaundiced. There is a depres- 
sion 3 mm. deep over the left parietal eminence. This measures 
2x4 cm. The skin over it is not abraded. The umbilicus has 
dropped off; the navel is dry and appears healthy. The right 
lung shows petechial hemorrhages beneath the pleura and in other 
portions of the parenchyma. The gastro-intestinal tract shows no 
lesions and appears entirely normal. Both adrenals are large, dis- 
tended and of a bluish-red color. On section, large hemorrhages 
are found involving the medullas, which extend more than half the 
distance into the cortices. 

In removing the scalp no lesions are visible over the depressed 
area, nor is there any evidence of injury to the brain after the 
calvarium and dura mater are removed. The brain is found covered 
with a layer of brownish fibrinopurulent exudate. This is most 


57 Loc. cit. 
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marked over the left parietal region. The base of the skull and 
middle ears arc free from lesions. 

Smears from the exudate show disintegrated pus cells and immense 
numbers of extra- and intracellular Gram-negative, short, plump 
bacilli. 


Microscopically the lungs show small areas of congestion and 
hemorrhage. '1 he heart and spleen are normal. The liver shows a 
mild fatty metamorphosis. Many of the cells are swollen and their 
nuclei arc vesicular. The adrenals show hemorrhages into the 
medulla!, with only an occasional parenchymal cell visible. The 
inner portions of the cortices are torn; the cords of cortical cells are 
separated by areas of hemorrhage. The kidneys show intense 
congestion of the glomerular tufts. The thymus shows moderate 
“accidental ” involution. 

The brain parenchyma is normal. The pial vessels are greatly 
dilated. The arachnoid space is filled with an exudate of fibrin, 
a few red blood cells and masses of leukocytes, nearly all of which 
are polymorphonuclears. In some areas the exudate consists 
almost wholly of fibrin and red blood cells. . 

Bacteriological Studies. Cultures were made from the exudate 
and from the heart’s blood. This, together with the animal inocula- 
tions, was performed by Dr. Arthur T. Henrici. I am indebted to 
him for the data of the bacteriological studies. 

The report states that the smears from the pus show a very short, 
Gram-negative coccobacillus. Some of the bacilli stain more deeply 
at the poles than in the middle and give the appearance of diplococci. 

The cultures from the heart’s blood showed no growth. The first 
cultures from the pus showed a short, slender bacillus, with a few 
coccoid and irregular forms. Some forms possessed club-shaped ex- 
tremities. The subcultures and all subsequent cultures gave a fairly 
uniform bacillus typical of Bacillus coli. In hanging-drop prepara- 
tions all of the cultures showed a very active, typhoid-like motility. 

The cultural characteristics of this organism on the different 
media are as follows:. 

Agar: spreading, moist, grayish growth. 

Broth: uniform turbidity. 

Gelatin stab: filiform growth; no liquefaction. 

Litmus milk: first culture acid in four days; no coagulation. 
Subsequent cultures: acid in two days; coagulation in seven days; 
very little whey expressed. 

Peptone solution: indol in four days. 

Sugars: dextrose, acid and gas in twenty-four hours, 
maltose, acid and gas in twenty-four hours, 
mannite, acid and gas in twenty-four hours, 
lactose, acid in forty-eight hours; gas in four days, 
saccharose, no acid and no gas. 


(Gas formula = 


COo 

H 2 


1 

~~ 2 


■) 
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In all the subcultures the lactose fermented a day or two later 
than did the other sugars. 

From the above it will be seen that the organism recovered was 
definitely the Bacillus coli communis, but the marked motility and 
the tardiness in its action on lactose at first suggested the Bacillus 
paratyphosus. 

Inoculations into rabbits and guinea-pigs, either intravenous 
or intraperitoneal, killed the animals in from twelve to forty-eight 
hours. The organism was recovered from the blood in each case. 
No immunity reactions were performed. 

Comment. Conradi and Bierast 28 speak of the variations in size, 
shape and motility in Bacillus coli. They also mention that some 
strains are slow in fermenting lactose. Actual mutations are thought 
to occur, and these strains are sometimes designated as Bact. coli 
mutabile. Most of the strains of Bacillus coli isolated from the 
meningitis cases here reported were actively motile. 

The susceptibility of infants to Bacillus coli infections has long 
been noted. Beitzke 29 states that Bacillus coli is the principal 
causative agent of pyelitis, pyelocystitis and pyelonephritis. It 
also sometimes produces intestinal diseases, general sepsis and 
meningitis. Yet in the adult this organism is almost entirely a 
saprophyte, being a constant inhabitant of the intestinal tract, and 
rarely does it become pathogenic. But since the protective powers 
of the infant are very feeble the bacillus occasionally gets a foothold 
and becomes pathogenic. Halban and Landsteiner state that infants 
possess a very low capacity for the manufacture of protective sub- 
stances. Artificially-fed infants are said to be even more sus- 
ceptible to infections than breast-fed ones, because the mother’s 
milk contains immune bodies which are utilized by the infant. 

La Fetra 30 does not believe that infants are born septic very 
often. Such instances, he thinks, are indeed rare. He also doubts 
that infection is common through the aspiration of contaminated 
liquor amnii, as claimed by Sherer 31 and others. Bonhoff and Esch , 32 
on the other hand, claim that in their case the infecion was through 
the Eustachian tube, brought about by the aspiration of liquor 
amnii during premature breathing in intra-uterine life. The fluid 
and mucus which escaped from the mouth of the infant at the begin- 
ning of respiration certainly warrants such a contention. The 
introduction of the catheter may also have carried the infection. 
Aschoff 33 has found in his careful studies that the passage of liquor 
amnii up the Eustachian tubes during premature respiration is fairly 
common. He, however, believes that the inflammation resulting from 


55 Loc. cit. 
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it is not due to infection introduced but only to the fluid itself acting 
ns a foreign body. Iiasch 34 studied the postmortem findings relative 
to middle-car diseases in S2 autopsies on infants up to two years 
old. He found that fully 75 per cent, had either unilateral or 
bilateral middle-ear involvement, many cases of which were purulent 
in character. Several cases had meningitis associated with it. Such 
a finding strongly suggests that meningitis must be not infrequently 
secondary to middle-car infections. If this finding be correlated 
with the finding of Aschoff, 33 that there is a locus minoris rcsisieniim 
in the middle ears due to the presence of aspirated amniotic fluid, 
then the sequence of events leading up to many cases of meningitis 
becomes almost self-evident. 

But La Fetra® believes that the umbilicus is the most important 
route. Also that the skin and mucous membranes are frequent 
avenues because these tissues are comparatively undeveloped at 
birth. The intestinal mucous membrane, for example, is undoubt- 
edly pervious to bacterial invasion without any evident lesions. 
The cases of bovine tuberculosis in infants and young children 
without intestinal tuberculosis certainly corroborate such a concept. 
As to the mucous membrane of the mouth, as a portal of entry, one 
can get little definite proof. In my case I believe that the infection 
occurred through the introduction of the accoucheur’s finger during 
delivery. Koplik 37 calls attention to this method of introducing 
infection. A woman who has not been properly prepared for 
delivery will have the vulva more or less contaminated with fecal 
material. The introduction of a finger into the mouth of the infant 
in the process of delivery might create just the proper conditions 
for infection: the introduction of the infectious agent and the 
abrasion of the covering epithelium, the mucous membrane. 

There is some evidence in favor of the idea that the external 
auditory canal is also an important avenue for infection in the 
infant. Rasch 38 believes that of the two avenues of infection of the 
middle ear, that of the Eustachian tube and of the external auditory 
canal, the latter is the more important one. 

General Conclusions. 1. Meningitis in the newborn and in 
early infancy is a rare disease. • 

2. The important place that the Bacillus tuberculosis holds in the 
meningitis of later infancy the Bacillus coli occupies in the early 
months of infant life. 

3. Pathogenic strains of Bacillus coli may show marked variations 
in form, in rates of fermentation and in motility. 

4. The avenues of infection of the newborn have not been 
definitely established. Nevertheless, infection through the mouth 

w Ueber die Hiiuflichkeit und Bedeutung von Mittleobrentzund bei Ivleinen 
Kranken Kindern, Jnhrbu ch f. Kindeikeilk., 1S94, Bd. xxxvii, S. 319. 

35 Loc. cit. ■ 
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by means of fingers or instruments of the accoucheur must always be 
borne in mind and proper precautions taken accordingly. 

5 . It is reasonable to believe that some infections occur in the 
bath-tub through .water that has become contaminated. The por- 
tals of entry of the bacteria may be either through the external 
auditory canals, the mucous membrane of the mouth, the Eustachian 
tubes or the intestinal tract. 

6. The susceptibility of infants to infection with organisms, that 
are otherwise only slightly pathogenic, may be explained by the 
feebleness of antibody production during the early months of 
infancy. The greater resistance of breast-fed infants over the 
artificially-fed ones is probably due to the compensation of the 
passive immunization by the breast milk for the active immuniza- 
tion which is still deficient. 


THE PROGNOSIS OF EXOPHTHALMIC GOITRE. 

By E. MacD. Stanton, M.D., P.A.C.S., 

SCHENECTADY, NEW YORK. 

Seven years ago I read before the Schenectady County Medical 
Society a paper on the surgical treatment of goitre. The discussion 
which followed was confined largely to the question of exophthalmic 
goitre; it was a typical discussion such as usually follows whenever 
the subject of exophthalmic goitre is brought before a general medical 
society. 

An analysis of the facts brought out in this discussion showed 
that every man taking part reported at least one case cured or 
satisfactorily improved under some form of treatment, but that no 
two men had used the same form of treatment and no one man had 
used the same form of treatment in more than one cured case. 

From the facts brought out in this discussion we can draw the 
following conclusions: 

1. A certain proportion of exophthalmic goitre cases recovered 
under such diverse forms of treatment that we must come inevitably 
to the conclusion that the disease is self-limited in some as yet not 
definitely determined proportion of cases. 

2. Before really definite opinions can be expressed concerning 
the value of any particulai form of treatment we must have a fairly 
definite conception of the life history of the disease. We must 
know what ultimately becomes of patients undergoing various forms 
of treatment or no treatment at all. The results of the various 
methods must be compared, and it must be determined whether 
or not they show results differing from those to be ordinarily 
expected in the natural course of the disease. 
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3. I he fluctuations in the course of the disease as regards indi- 
vidual cases during short periods of time is so variable as to make 
conclusions based on individual or small groups of cases followed 
for a short period of time almost of no value whatever. 

Following the above-mentioned discussion I determined to collect 
from the literature as much as possible of the available published 
data concerning the prognosis of exophthalmic goitre. This data 
I analyzed in two ways: (1) as regards the general conclusions 
arrived at by the many writers on this subject, and (2) by taking 
the actual case results as reported by the individual writers and 
reanalyzing their data in so far as it had a bearing on the questions 
under consideration. 

For this latter part of the work a standard form, such as is used 
in census and actuarial investigations, was devised, showing the 
total number of cases of each author available for the purposes of our 
study, the number treated by excision, ligation, or sympathectomy, 
Beebe serum or simple medicinal means and the period during 
which the patients had been followed as under one year, from one 
to three years, three to five years or over, five years and the final 
condition — cured or satisfactorily improved, somewhat improved, 
not improved or dead. 

Could one tabulate a sufficient amount of accurate data in this 
way it would be possible to chart an average or composite picture 
of the life history of the disease under each particular form of 
treatment. The accurate available data was, however, only 
sufficient for one to gain a general impression as to what these 
curves would be if we had had sufficient data to plot the complete 
curves. 

From the literature then (1913) available my assistant, Dr. 
Deeds, and T -were able to collect reports of end-results based on a 
total of 2SS0 cases, and eliminating duplicates when two or more 
writers have made use of the same clinical material, we had left 
1623 cases divided as follows: 

Excision of one lobe, 610 
.Sympathectomy, 231 
Serum, 442 
Medical, 330. 

All of the older and much of the recent data is complicated by 
including as exophthalmic goitres cases exhibiting symptoms of 
goitre toxemia as a complication of large non-hyperplastic goitres, 
the so-called aplastic-toxic cases of the Mayo classification. My 
remarks concerning exophthalmic goitre are intended to apply to 
the true hyperplastic cases presenting the typical symptoms-complex 
of Graves’s or Basedow’s disease. _ T 

Basing my conclusions largely on the above-mentioned data, 1 
believe that we can state, with reasonable certainty,, that typical 
exophthalmic goitre of the Basedow type is in a majority of cases a 
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self-limited disease. Plummer, of the Majm Clinic, states that the 
height of the intoxication is usually recorded during the first year. 
Toward the close of the second year I believe that we may expect 
about one-third of the cases to have so far recovered as to be able 
to continue at their normal occupations, while at still later periods 
others improve so that we may count on 60 to 70 per cent, of 
spontaneous recoveries after a period of five or six years. These 
conclusions agree with those of Hale White, who was able to trace 
87 exophthalmic goitre patients who had been treated in Guy’s 
Hospital and in his own private practice, and after a number of 
yeais found 61 of these patients cured and 21 decidedly improved, 
leaving only 5 of the 87 unimproved. 

The medically treated eases studied by us showed a mortality 
of approximately 10 per cent, during the period they were under 
observation. Hale White found 15 deaths among 102 exophthalmic 
goitre patients. He compared the actual deaths with the expected 
deaths in healthy insured individuals of the same age for the same 
period of time and found the mortality among the exophthalmic 
cases to be only twice that of the normal death-rate for healthy 
persons of the same age as determined by life-insuiance experience. 
This is not a high mortality, and in life-insurance work is equalled 
by many occupations and conditions not ordinarily considered to 
be specially dangerous. 

My studies of the prognosis of exophthalmic goitre have led me 
very firmly to the belief that there are only two major factors in 
the non-operative treatment of exophthalmic goitre — namely, rest 
and time. Drugs and various other measures may tend to give 
some degrees of temporary subjective relief, but there is no proof 
in any of the articles so far published that the improvement noted 
is anything other than that to be expected in the natural course of 
the disease. 

With the above somewhat sketchy outline of the normal prognosis 
of this disease it is evident that the surgeon must accomplish cer- 
tain very definite results if he is to prove that surgery is to have a 
permanent place in the treatment of exophthalmic goitre. 

At the very lowest estimate from 20,000 to 30,000 operations 
have been performed in this country during the past ten years for 
exophthalmic goitre, and yet, except for some fragmentary data as 
to the operative mortality and the general trend of the end-results 
as obtained in several clinics where very special skill has been devel- 
oped in handling these cases, the medical profession is in almost 
complete ignorance as to the actual results obtained through this 
very large number of operations for exophthalmic goitre. 

Similar lack of adequate end-result knowledge could be cited 
in many other fields of surgery. Several reasons have been assigned 
for this lack of knowledge, such as the difficulty of keeping track of 
patients and the time and labor required to ascertain and record 
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the results. My own end-result studies, carried out over a period 
of ten years, have convinced me that these excuses are mere details 
and that the chief reason for our present-day lack of end-result 
knowledge is that surgeons have not rfs yet devised a uniform and 
satisfactory system for reporting the data which they have been 
able to collect. Surgical literature is full of communications dealing 
in a general way with the subject of end-results, in which it is 
evident that the author is in possession of considerable data which 
he has finally despaired of presenting in other than the most general 
terms. 

Some time ago I found that I had several thousand histories with 
end-result records extending over fairly adequate periods of time, 
but that whereas these records had been collected with, let us say, 
one unit of energy on my part, when I came to study any one group 
of cases it took several units of time and energy to put the data into 
form suitable for study and comparison. In some groups it was 
impossible to classify the results according to the usually attempted 
standards. Also, I found that no two surgeons adopted the same 
standards in reporting their cases, so that it was impossible to 
compare small groups from different sources or to combine them 
into larger series of greater statistical value. 

The real reason for tins difficulty lies in. the fact that surgeons 
have tried to state the end-results in terms such as “cure,” “im- 
proved,” etc., without reference to the time element. Actually, 
our patients are cured, or whatever the result may be, for variable 
periods of time, and it is just as absurd to try to state end-results 
in terms ignoring the element of time as it would be to attempt to 
state the area of a plot of ground in terms of one dimension. 

All of the major difficulties of presenting the end-results dis- 
appear if we tabulate the results in terms of the time the patients 
have been traced following the operation, together with their state 
of health for the time periods. By this method the “ cured ” column 
becomes “years cured,” and the term “years” is also added to 
the other divisions. It is also of advantage to add the headings 
“years operated” and “years traced,” as illustrated in the accom- 
panying table, which shows the results of tabulating 26 exophthalmic 
goitre cases operated by myself. 

The mortality may be recorded either as “years dead” or by 
simply giving the number of deaths. In the cases here reported 
the operative and late deaths are given in separate columns, also 
the expected mortality in normal individuals for the same period 
is indicated. 

The advantages of this system of recording end-results are quite 
obvious. No matter how complicated the postoperative history , 
it can be readily subdivided and classified into the appropriate 
periods. 
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In my series there were 3 early postoperative and 2 late deaths. 
. 1 lie expected mortality for norma! risks of the average age of the 
patients in this series is 0.963, or not quite 1 normally expected 
death. 

I believe that much of the time credited to the improved column 
in the table could properly be listed under the satisfactorily improved 
column. Pints Case II was practically cured of all symptoms of 
hyperthyroidism, but before and after operation she also suffered 
from true hysteria. In Case III the microscopic examination of 
the thyroid tissues removed was reported as probably malignant, 
being a solid, hugely cellular tumor. This patient was able to 
resume her normal occupations and continued in fair health for 
eight years, after which time she had a slow-growing malignant 
recurrence, from which she died nine years after the operation. I 
know of no other case on record of a patient living nine years after 
an operation for a malignant tumor of the thyroid. Case XXX 
reported as only improved, and yet he passed the physical exami- 
nation for the Italian army and was killed in action on the Austro- 
Italian front in 1916. 

It is worthy of note that 97 per cent, of the cured time is assigned 
to patients operated more than five years ago, while the more 
recent cases are found listed in the improved columns. 

An analysis of the individual cases shows that in each patient 
a marked improvement followed almost immediately after the 
operation. In the majority of cases this improvement continued 
progressively, so that after from six months to two years the patient 
could be classed as cured. In every case the immediate improve- 
ment in the subjective symptoms was very marked. This was 
often out of proportion to the demonstrable improvement in the 
pulse, tremor and exophthalmos. 

The improvement in the pulse rate and tremor was, however, 
always demonstrable at an early date. Most patients gained from 
15 to 30 pounds in weight within a few months of the operation. 
As a rule, the exophthalmos disappears slowly, and for a long time 
following the operation the pulse rate is markedly increased by 
exertion or excitement. 

Temporary acute recurrences of toxic symptoms are frequently 
met with during the first year or more following operation. These 
usually subside in a few weeks or they may be controlled by hot- 
water injections into the remaining gland tissue. 

Conclusions. Removal of a portion of the thyroid gland of 
patients suffering from exophthalmic goitre produces a profound 
immediate effect noticeable within a few days of the operation and 
characterized chiefly by an improvement in the subjective symp- 
toms of discomfort felt by the patient, but also accompanied by a 
marked fall in the pulse rate, a diminution of the tremor and an 
increase in weight. 
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This initial improvement, however, seldom amounts to a cure. 
The exophthalmos usually persists for months or years. The heart 
remains irritable, the pulse becoming rapid with exertion or excite- 
ment and at irregular periods we may expect acute exacerbations 
of toxic symptoms, which may alarm both the patient and the 
surgeon. 

The general tendency is, however, toward improvement rather 
than recurrence, and after a variable length of time a few patients 
may have failed to improve or even have grown worse; but the 
great majority, I believe about 80 per cent., will have continued to 
improve, so that finally practically all traces of their former trouble 
disappears. 

It is useless for the surgeon to claim that there is no medical side 
to the treatment of exophthalmic goitre. After five or six years 
there is probably little to choose from between the medical and 
surgical end-results as regards either the mortality or the condition 
of the surviving patients. 

Patients surviving operation have been promptly relieved of the 
more distressing subjective symptoms, and the majority of them will 
have been able to return to their normal work in about half the time 
that it would have taken them to reach the same state of improve- 
ment under medical treatment. Against this is the primary mor- 
tality which must always accompany operations for exophthalmic 
goitre unless ive are to deny the chance of operative relief to many 
cases most in need of the relief. 

In the future the man best able to treat exophthalmic goitre will 
be the one who has developed the judgment necessary to enable him 
to select the treatment, medical or surgical, best adapted to the 
individual case. The decision will depend upon many factors, not 
the least of which will have to do with the social condition of the 
patient, and whether she or he can afford the time and expense 
necessary for the prolonged rest required to effect a medical cure. 


THE CLINICAL DISPLAY OF SYPHILIS OF THE NERVOUS 

SYSTEM . 1 

By Joseph Collins, M.D., 

PHYSICIAN TO THE NEUROLOGICAL INSTITUTE OF NEW TOKK. 


There is no other way of convincing ourselves and our colleagues 
that syphilis attacks and disorders the nervous system early and 
often than to keep repeating it and furnishing new proof. Such 
repetition would seem trite and platitudinous did not our daily 
experience convince us that many patients with syphilitic disease 
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of the nervous system arc neither correctly diagnosticated nor 
properly treated until the disease has existed so long that it is 
practically incurable. Until it is generally recognized (1) that 
syphilis is the most common cause of all organic nervous disease; 
(2) that the treponema invade the nervous system soon after the 
general infection; (3) that there are certain physical signs which 
are the hall-marks of syphilis of the nervous system; (4) that 
proper laboratory study of the serum and cerebrospinal fluid in 
conjunction with examination of the patient will make the diag- 
nosis in every instance. I feel it my duty' to continue to call 
attention to the frequency of syphilitic disease of the central nervous 
system and to the fact that it displays itself often as a clinical 
imposter. 

Frequency op Syphilitic Disease op the Nervous System. 
During the past seven and half years there have been examined 
in the first division of the neurological institute, 12,4GS patients. 
A considerable number of them, just how many I am not at this 
time prepared to say, suffered from metabolic disorders and from 
intoxications and infections other than syphilis. The diagnosis of 
syphilis of the nervous system was made or suspected 203G times, 
i. c., in about one-sixth of the cases. During the same period 3840 
new patients were admitted to my service in the wards of the 
hospital, and of this number 922, practically 25 per cent, were found 
to be suffering from disease of the nervous system that had its 
origin in syphilis. Of these 922 patients I have taken the records 
of S30 which are sufficiently' complete to satisfy the requirements of 
this inquiry' and attempted to make a clinical diagnosis of each one 
of them. The result is set forth in the accompanying table: 


Meningitis (basilar 19, cortical 13) 
Meningo-cncophalitis 

Apoplexy 

Progressive hemiplegia 
Encephalitis (pseudoparesis) 

Brain tumor 

Epilepsy 

General paresis 

Imbecility (dementia) 

Acute mania 

Melancholia 

Paranoid state 

Korsakow’s syndrome 

Headache 

Migraine 

Insomnia 

Neurasthenia 

Thalamic syndrome .... 

Weber syndrome 

Pontobulbar 

Bulbar apoplexy .... 
Cerebellar syndrome .... 
Ponto-medullo-cerebellar space . 

Dysarthria 

Disseminated sclerosis . 


32 

5 
2S 

7 

6 

7 

8 
140 

4 

5 

7 
2 
1 

16 

8 
7 

17 

4 
2 

5 
3 

3 
1 
1 

4 
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In this connection it may be said that I have for some time dis- 
pensed -with making a clinical diagnosis of syphilis of the nervous 
system in all cases save tabes and general paresis. The etiological 
diagnosis, and usually the anatomical diagnosis, is made. 

The most striking facts that these statistics set forth are: (1) 
syphilis of the nervous system constitutes about 25 per cent, of the 
neurologist’s work; (2) tabes and general paresis constitute about 
one-lialf of syphilis of the nervous system; (3) when syphilis invades 
the nervous system the symptoms that result resemble so closely 
those of any disease of the nervous system that expert examination 
is necessary to detect it. The third of these statements requires 
some discussion, though it may be considered *an elaboration of the 
obvious. In the table there are a certain number of cases of migraine, 
of trigeminal neuralgia, of poliomyelitis, of arthritis deformans, 
etc. I am not attempting to prove that there is such a disease 
as syphilitic migraine or syphilitic poliomyelitis. An individual 
who has had syphilis and upon whose soma it has written its sig- 
nature may have attacks of migraine, of trigeminal neuralgia, of 
poliomyelitis or any other disease without such disease being of 
syphilitic nature. When the physician attempts the interpreta- 
tion of such a case he must decide for himself whether or not the 
disease which the patient then has is of syphilitic origin. My 
criteria are if there is no other attributable cause, and if the disease 
yields to antispecific treatment, I am suspicious that the disease 
is of syphilitic origin. When I discover alteration in the cerebro- 
spinal fluid, which is satisfactory evidence of an active syphilis in 
the central nervous system, my conjecture becomes a certainty. 
For instance, a patient who recovers from trifacial neuralgia under 
vigorous salvarsan and mercurial medication and whose serum and 
cerebrospinal fluid (Wassermann) becomes negative is considered 
by me to be a case of luetic tic douloureux. 

Intracranial Syphilitic Diseases. There is nothing particu- 
larly noteworthy about the meningeal diseases due to syphilis in 
these statistics, save the fact that it did not seem justifiable to make 
the diagnosis of pachymeningitis, but in one instance, and that the 
basilar form of meningitis, was not, as it has usually been stated to 
be, so much more frequent than the cortical. The explanation 
of this is, I think, that the diagnosis of meningeal involvement was 
often made largely from a study of the cerebrospinal fluid in indi- 
viduals who complained of headache, dizziness, malaise and pros- 
tration. Unless there was evidence of involvement of the cranial 
nerves the designation “basilar” was not added to the diagnosis 
“meningitis.” That there is involvement of the meninges in many 
cases of cerebrospinal lues is beyond question, and when examples 
of such infection come to autopsy extensive characteristic lesions 
are found. Nevertheless, syphilitic disease of the coverings of the 
brain causing characteristic symptoms of meningitis is rather 
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unusual. The point that J desire to make is that syphilitic disease 
of the cerebral meninges often does not cause the ordinary clinical 
manifestations of meningitis. 

. '-The diagnosis of meningo-enccphalitis was made when the indi- 
vidual had objective manifestations of syphilis plus symptoms of 
irritation of the meninges and of the cortex which has special 
functional allotment. 

For instance an umbrella polisher complained for a week or so 
that the right hand and arm got tired easily. Then he developed 
headache which in a few days was followed by a right-sided facial 
paralysis. Examination four, days later showed right seventh 
nerve paralysis of tlie peripheral type, right brachial monoplegia, 
partial astcrcognosis and lively tendon-jerks of the right upper 
and lower extremities, serum Wassermann plus, cerebrospinal 
fluid (Wassermann) pins, globulin plus, Folding's plus and cells 85. 
Within a week lie had a typical Babinski big toe phenomenon of 
the right side, but no indication of hemiplegia. He recovered and 
the serology became negative. 

The most likely diagnosis in such a case would seem to be men- 
ingo-encephalitis of the lower left Rolandic cortex. The laboratory 
reports conclusively exclude a vascular lesion, and a peripheral lesion 
would not be adequate to explain all of the manifestations. 

The relationship of disease of the cerebral bloodvessels to syphilis 
is a definite one, and the facts of it are firmly established clinically 
and anatomically. 

There is nothing particularly new brought out by study of our 
cases of cerebral apoplexy, save the fact that in some of them were 
it not for the existence of a positive serum reaction the arterial 
disease would not be attributed to syphilis. For instance, a 
brewery worker, aged forty-nine years, who denied having had 
syphilis, awakened at 3 a.m. with cramp in the left leg. On attempt- 
ing to move the leg with the left hand he found he could not. The 
left hand felt as if it were asleep. He walked about for an hour or 
so then the symptoms disappeared. At 9 a.m. the left side became 
paratyzed. The leg recovered in two days, but the upper extremity 
was quite paralytic when he was examined five days later._ In 
addition there was partial left lower facial palsy, the tendon jerks 
of the lower extremity were exaggerated and the Babinski big toe 
phenomenon was elicitable. Superficial and deep sensibility were 
normal and the pupils were circular and responded to light. The 
serum Wassermann was plus, cerebrospinal fluid negative through- 
out, systolic blood-pressure ISO. Without the laboratory findings 
the case would have been considered an arteriosclerotic cerebral 
thrombosis, but with them we must assume it to be one of luetic 
arteritis. No one would think of denying that a patient with 
symptoms of aortitis whose blood serum showed a positive Wasser- 
mann was suffering from vascular syphilis. 
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The cases of progressive hemiplegia in our series, 7 in number, 
were of a fairly constant clinical type which bespoke their depend- 
ency upon luetic endarteritis. 

Syphilis of the brain displays itself occasionally in such a way as 
to suggest a diagnosis of brain tumor. But these statistics do not 
seem to show that gumma of the brain is often diagnosticated as 
brain tumor. Often the symptoms yield with astonishing readi- 
ness to appropriate treatment. A married Italian, aged thirty- 
seven years, who became infected with syphilis when he was thirty- 
three, complained in August that his right side felt queer, especially 
the arm. About six weeks later, while cutting a piece of ice, the 
light hand began to jerk and the right side of the face screwed up. 
This disappeared in a short time. He did not lose consciousness 
and he did not become paralyzed. Later he complained of severe 
headache. Three months later he had another attack, in which 
he became partially hemiplegic and unable to talk, and with this 
there developed left strabismus. On March 1, 1917, his complaint 
was of severe headache, dizziness, vertigo, diplopia, inability to 
talk understandingly, poor memory and right-sided hemiplegia. 

Examination showed evidence of slight right-sided hemiplegia, 
left external rectus palsy and 3 diopters of papilledema. 

Laboratory examination: serum Wassermann plus, cerebrospinal 
fluid (Wassermann) plus, cells 22, globulin plus, Fehling’s plus. 

May 1, 1917, all subjective and objective symptoms, save occa- 
sional vertigo, had disappeared. 

Epilepsy occurring in an individual who has had syphilis is pre- 
sumed to be luetic. It need scarcely be said that an individual 
with idiopathic epilepsy may contract syphilis which shall have no 
relationship to his nervous disease. Syphilitic epilepsy is the 
expression, as a rule, of a focal encephalitis or meningo-encephalitis, 
chiefly vascular or of a gumma which does not produce characteristic 
manifestations of increased intracranial pressure. 

Epilepsy as the result of luetic infection may be expected to give 
one or more of the reactions found with a positive serology. Of 
this the commonest is a positive serum Wassermann and the rarest 
a general paresis colloidal gold curve. The latter, however, will 
occur in a paretic with epileptiform manifestations. There are 
many disorders or diseases classified under the name epilepsy that 
give a positive Wassermann reaction, the result of a luetic focus 
outside of the nervous system; but there are cases of epilepsy that 
give a positive Wassermann reaction in a peeuliai fashion not the 
result of syphilis. At present it must be interpreted as an idio-' 
syncrasy of the particular patient. These reactions are character- 
ized by a negative Wassermann reaction in the serum when choles- 
tcrinized antigen is used and a strongly positive reaction when 
the non-reinforced extract is used. This paradoxical behavior 
which has yet to be explained is found only in some patients, about 
30 per cent, of our own cases. 
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T\ hat is Pseudo General Paresis? If there is such a disease as 
pseudoparesis it is a disease founded on disseminated encephalitis. 

Pseudoparesis is a very indefinite designation. What most 
writers mean to convey by it is that the individual who has the 
disease icscnibles a paretic, but that some of the cardinal features 
are lacking. The course of the disease does not conform to that 
of general paresis and sometimes it terminates in recovery. I 
have had the experience which I have no doubt many others have 
had, to be obliged to transfer cases labelled pseudoparesis into the 
category of true paresis after an interval of several years. On the 
other hand, I have had the experience to do the reverse. I am 
suspicious of the correctness of my diagnosis of pseudoparesis until * 
after a number of years has elapsed. There is no doubt that syphilis 
of the brain causes occasionally mental and emotional disorder sug- 
gesting general paresis, but some one of the essential features of the 
disease is lacking. It is particular!}' in these cases that the labora- 
tory is of signal aid in making a diagnosis. 

The paretic curve of the colloidal gold reaction has been demon- 
strated to be a most trustworthy diagnostic criterion. Many cases 
which are not typical of general paresis may unhesitatingly be 
diagnosticated when this test is positive. 

For instance, take the case of a barber, aged twenty-eight years, 
who maintained that he was well until February 2S, 1914, when 
he slipped on the icy sidewalk, and in attempting to save himself 
from falling wrenched his body. The next morning he was unable 
to walk properly because of numbness of the right side, which 
increased for. forty-eight hours and practically incapacitated him. 

It then gradually grew less, but the right side of the body always 
remained weak, and it was for that weakness that he sought relief. 
Physical examination showed arterial hypertonous, systolic blood- 
pressure of 250; -weakness of the right extremities as compared 
with the left, with livelier tendon-jerks, Babinski and ankle-clonus 
on the right side, and Argyll-Robertson pupils. Mental examina- 
tion showed impaired memory, poor attention, fail insight and. slight 
depression. There were no delusions and nothing suggestive, of 
seriously impaired judgment. He made some mistakes in vniting 
and in computation, and wdien they were pointed out to him he 
contended that he was no scholar. Laboratory examination: 
serum Wassermann plus, cerebrospinal fluid (Wassermann) plus, 
globulin plus, cells 190, Fehling’s plus, colloidal gold, typical paretic 
curve. This patient died in a State hospital two years after, the 
beginning of the disease and the diagnosis was general paresis. 

In contrast with this case was one in which suspicions of general 
paresis had been entertained. A railway engineer, aged sixty- 
three years, was seen October 26, 1910. Three months before 
that date he began to experience a sensation of dizziness, especially 
when he stooped or made the least effort. Soon after this he got 
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generally weak, so tliat at times he was unable to reverse the lever, 
of the locomotive, and often had to ask his fireman to do it. lie 
then developed within a few weeks headache, especially in the left 
temple, drowsiness, crying spells without cause, inability to speak 
clearly — that is, to say what he wanted to say — disturbance of artic- 
ulation, forgetfulness, disordered vision and loss of weight. Physi- 
cal examination showed a blood-pressure of 140, and a sphygmo- 
graphic tracing revealed a moderate degree of peripheral obstruc- 
tion; tremor of the outstretched fingers and of the lips and indistinct 
articulation. Mental examination revealed depression, impaired 
memory, defective attention, loss of insight and poor judgment. 
Emotionally he was very unstable. Laboratory examination: 
serum Wassermann plus, cerebrospinal fluid (Wassermann) plus, 
globulin negative, cells 11, Fehling’s plus. He received two treat- 
ments of salvarsan and protracted mercurial treatment. A letter 
from him seven years later, recently received, states that he is 
perfectly well and that he has been steadily at work as a locomotive 
engineer since six months after his stay in the hospital. 

As a matter of fact neither of these cases is an example of pseudo- 
paresis in the sense that I use it. The term “pseudoparesis” I 
apply to a form of cerebrospinal syphilis which is anatomically found 
chiefly in endarteritis, the lesions being very diffuse and not chiefly 
of the cortex, but of the basilar ganglia, the latter being responsible 
for the bilateral physical symptoms which they almost always dis- 
play. One of the best examples of that disease is a young man, 
now in the Manhattan State Hospital, who came under my obser- 
vation two and a half years ago. He was then thirty years old. He 
became infected with syphilis when twenty-four and had been under 
treatment off and on since that time; mercury internally and by 
inunctions and three intravenous injections of salvarsan. Early 
in January, 1915, he began to complain of headache, loss of memory, 
frequent dizziness, drowsiness and disinclination to work. It was 
noticed by his family that his speech had become slow and laborious, 
that he was slow of comprehension, that his handwriting was 
unsteady, while his employer had noticed that he made mistakes 
in his clerical work. Within a fortnight his condition became very 
much worse. On January 14 it was noted that there was a slight 
left-sided paralysis, though he could walk without evidence of 
hemiplegia, and he could also use his left hand. The next day he 
was mildly delusional, thought his dead father was living and 
believed his brother who had married and moved to his own house 
was still at home. He thought people had been to see him who 
had not been. His memory for past events was excellent but poor 
for current events. His discourses were intelligent, and he recog- 
nized people, pictures and objects and was able to read correctly 
a few newspaper headings, but could not read the paper. He was 
exceedingly drowsy and tended constantly to fall asleep, complained 
of headache, backache, pain in the left shoulder and felt very stupid. 



3S2 


COLLfiVS: SYPHILIS OK THE nervous system 


lie. was admitted to the hospital on January IS, 1915. Physical 
examination revealed line tremor of the lips, tongue and hands, 
overactivc tendon-jerks, Argyll-11 obertson pupils. Serological exami- 
nation: sertun Wasscrmann phis, cerebrospinal fluid plus, globulin 
Pjus cells 30, Feb ling’s solution plus. The colloidal gold test 
did not show the characteristic paretic curve of general paresis. 
Mentally he was well oriented, recalled when he had come to the 
out-patient department, gave a description of the physician who 
had examined him, but he was somewhat confused about dates, 
the month and day, and tended to fabricate mildly. He told of 
having written certain letters, having gone out to mail* them, stopped 
at certain places, during which time he was in the hospital. He 
was not euphoric, he had insight as to his condition and he was 
solicitous about his welfare and recovery. On the evening of the 
next day the patient suddenly went into a state of collapse; breath- 
ing rapid and stertorous; body covered with cold sweat; pulse, 76; 
blood-pressure, 135. This was soon followed by complete right- 
sided hemiplegia and total aphasia. The following morning the 
hemiplegia was only partial and the patient cooperated well during 
the examination, apparently comprehending everything that was 
said to him and occasionally making spontaneous utterances, such 
as “it hurts.” All the tendon-jerks were exaggerated, those of 
the left side livelier than the right, the left ankle displaying a 
typical (the right an incomplete) clonus, and the Babinski phe- 
nomenon was elicited in both feet. Ten days later the evidences 
of hemiplegia had practically disappeared, his physical condition 
remained otherwise about the same. Mentally his condition did 
not differ materially from that of the time of his entrance. He 
became very easily fatigued, and when fatigued was confused and 
his answers were not always responsive or intelligible. On Febru- 
ary 6 he had another collapse attack, even more profound than the 
previous one. Pulse, 120; respiration, Cheyne-Stokes type; cold 
extremities; on this occasion there was no paralysis. A week later it 
was noted that the patient was again fabricating and was slightly 
confused. He answered questions promptly, most of them correctly, 
but displayed very little interest in things going on in the world or 
immediately about him. There was now very little trace of the 
right-sided hemiplegia in his gait or use of the upper extremity. 
His condition gradually improved, and on February 19, his serology 
being then negative and he having had five intravenous injections 
of salvarsan, he was allowed to go home. He received another 
salvarsan treatment in March and another on April 2. It was 
then noted that there was no gross disturbance of' memory either 
for past or recent events. His behavior was orderly and he was 
well oriented for time and space. There were no indications of 
delusions or hallucinations. His answers were terse and to the 
point. He had good insight into his condition; regarding himself, 
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he was much improved, but not profoundly well. He thought, 
however, that he was well enough to be allowed more independence 
than he had, such as to go to the barber alone, etc. The pupils 
were irregular, and of the Argyll-Robertson.type; slight right facial 
weakness; no tremor of the lips; the tendon jerks were all exagger- 
ated and the ankle and Babinski phenomenon remained as before. 
The laboratory reports at this time were all negative, save that the 
cerebrospinal fluid showed an excess of globulin. 

May 10 the serology was again negative. Nevertheless he was 
given an intravenous injection of salvarsan. His memory was good 
for past events and better than for recent. It was difficult for 
him to give details of anything. He recalled persons that he met, 
but was unable to recoil the conversation he had with them. He 
had no delusions and no grandiose ideas. The grasp of a subject 
was poor and he admitted that he did not quite understand every- 
thing that he read or what was read to him. He knew, however, 
that he had a paralytic stroke; understood the nature of his disease; 
realized that his mind was unbalanced and he was ashamed of 
sexual excitement which he had had and which he recalled. 

May 25 he became violently excited, profane, obscene and 
indulged in the most abandoned sexual conduct. A physician was 
called who gave him an injection of morphin. The next morning 
he refused to come to the hospital but was persuaded to do so, and 
when he arrived there he maintained that he had come to his senses. 

, His physical and mental condition did not seem materially different 
from that when he was last examined. Two years after that date 
Dr. Hoch writes his physical condition showed bilateral increase of 
knee-jerks, right more than the left, bilateral Babinski, slightly 
slurred speech, tendency to convulsive laughter, pupils that respond 
sluggishly to right and negative laboratory report, save a slight 
increase of globulin. On the mental side it was difficult to establish 
a definite intellectual defect, but he seemed to be somewhat shaved 
off. somewhat childish and possibly did not fully appreciate his 
situation. He had had several intraspinous salvarsan treatments 
without discernible affect. 

It is very interesting to contrast this case with another that we 
have had under observation foi upward of seven years. The 
patient was a young man of education and social distinction, aged 
thirty-two years, who contracted syphilis when eighteen. It is 
probable that he had little or no treatment. When he was thirty- 
one years, he began to complain of insomnia and nervousness and 
felt “run down.” He took a protracted holiday and then returned 
to his journalistic work. On or about this time he consulted Dr. 
James J. Putnam, complaining of pains in the lower part of the 
back and buttocks, constipation, stiffness of the knees and ankles, 
with occasional shaip pains, numbness in the feet, sensation of 
being unsteady while walking in the park, slow micturition, impaired 
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sexual potency and constipation. The pupils were normal, speech 
was distinct, intelligence unimpaired and tendon-jerks normal. The 
only objective signs were disorder of deep sensibility in the toes 
and feet and well-marked Romberg. The diagnosis of tabes was 
made. A few months later lie became unconscious suddenly and 
remained so twenty minutes, then he went into a profound sleep 
and on awakening he vomited. The next day, however, he went 
to the office and kept at work for four months — namely, until 
February 9, 1909 — when he became garrulous, expansive, hilarious 
and hallucinatory. In this hallucinatory state he had to be care- 
fully guarded. 

April 20, 1909, lie had a generalized convulsion and was uncon- 
scious half an hour. A month later he had another convulsion, and 
after this attack it was noted that his memory was impaired. Dur- 
ing the remainder of 1909 he had eight convulsions accompanied 
by loss of consciousness and followed in several instances by inability 
to speak for a time, varying from a minute to three days. 

October 24, 1910, he had five convulsions in succession, lasting 
altogether about three hours, and following this status epilepticus 
he was unable to speak for three days. After this he displayed 
increased mental enfeeblement. In the latter part of December, 
1910, the attacks assumed the petit mal type, and from March 
20 to March 25, 1910, he had a series of these petit mal attacks, 
constituting a milder form of status epilepticus than in the pre- 
vious October. These attacks lasted for from two to three minutes 
and began with manifestations of increased restlessness and excite- 
ment. lie usually began yelling “Oh I oh!” and then became 
slightly rigid, the face suffused, the eyes twitched and he appeared 
to lose consciousness for a few moments. After the attack was over 
he was quiet, subdued and listless for a variable time. It was 
related when he w T as brought to the hospital March 29, 1910, that 
he had not spoken since the series of attacks four days before. 
Examination showed a powerfully built, w T ell-nourished young 
man who displayed the following physical signs: irregular Argyll- 
Robertson pupils, slight ataxia of station and gait, absent knee- and 
ankle-jerks. He did not answer questions, though apparently able 
to hear. He spoke rarely if he desired something, fed himself, was 
interested in his appearance and clothes and in general comported 
himself like a rational person. He read the papers, but often 
gazed for a long time at one article; he played solitaire and smoked 
and w r as fairly amenable to hospital routine. 

Laboratory examination: serum Wassermann plus, globulin 
plus, Fehling’s plus, cerebrospinal fluid (Wassermann) plus, cells 
13. He w r as put on active mercury treatment and not seen again 
until June 27, 1910. It was then noted that he talked if he wished 
something, but would not respond to questions. He would not go out 
with his nurse but would go out with his sister. He seemed to have 
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forgotten his friends when they came into the room where he was. 
He would stare at them but would not speak. He slept fairly well 
but arose early, dressed himself and was busy doing trifling things— 
playing with a picture puzzle, twisting a string, going through his 
pockets, etc. He rarely spoke when he wanted anything, but he 
would draw a picture of it and then take it to his sister and hold it 
before her gaze. He insisted upon having his own way and became 
excited and angry if he was resisted. In July it was noted that one 
night after a short nap he began to talk. He said that he had no 
recollection of leaving Boston or of the circumstances attending it; 
that he did not know how long he had been in New York and 
inquired what had happened. He said his head felt queer, then he 
got a dictionary and looked up the word "insane.” He then went 
to his sister and patted his chest and said he was insane. He then 
w’ent back to bed and the next morning when he awakened he was in 
his customary state of silence and purposeless activity. He had no 
grand mal attacks after this time but he had frequent petit mal 
attacks. From this time onward his voluntary speech grew gradually 
less, until about in a year he ceased to speak at all. Many attempts 
v r ere made to test his sense of hearing, but without result. There 
w 7 as gradual impairment of physical and mental vitality. He had 
to be constantly cared for like a young obstreperous child. He w 7 as 
not violent unless he was crossed, and when handled the right way, 
particularly by his sister, he ivas fairly tractable. His only mental 
activities seemed to be in doing simple picture puzzles; his sole diver- 
sion was in smoking and aimless arranging and rearranging his 
things, dressing and undressing. He received much antisyphilitic 
treatment, salvarsan and mercury, and the serological reactions all 
became negative. Sometimes it appeared that he was more intel- 
ligent, more tractable, more capable of looking out for himself, 
but each succeeding year he w r as more demented and more infirm 
physically. The early winter of 1917 a more decided change came 
about in him. He began to have attacks in which he w 7 ould laugh, 
shout, halloo and yell at the top of his voice. These seemed to have 
replaced the petit mal attacks which had been so frequent in the 
previous year. They came in spells and lasted for a fev T minutes to 
tv r o or three hours, and while seized w T ith them he w r as very boisterous 
and difficult to control. It was also noted that he v r as not conduct- 
ing himself as well as usual. When walking on the street with 
his sister he would attempt to stop women and shake hands with 
them. In eating he would stuff his mouth full of food and then 
attempt to take some liquid; it would run out over his clothing 
and the table. 3Ie lost all sense of modesty. The most striking 
feature of his conduct, however, was his motor restlessness. He 
would scarcely remain quiet for a minute unless occasionally 
when he was engaged in making simple picture puzzles. He would 
dress and undress many times a day. No sooner had he finished 
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dressing than he would start undressing, and vice versa. He 
would put something out of his hand like a nail file or watch 
and then search for it here, there and everywhere. If he did not 
find it he would go to his sister and by gestures and yelling make a 
disturbance until it was given to him. Then in a minute he would 
mislay it again and the search would begin all over. In the mean- 
while he had become much more unsteady on his feet and his 
hands displayed great loss of dexterity. His general make-up was 
that of a very weak-minded and undisciplined child. The remark- 
able feature of it is that he had never become violent to such a 
degree that his sister could not readily soothe him. The only dis- 
tinct recollections that he seemed to have were of habits, such as 
smoking; when a strange man came in the room the patient would 
point to his pocket and make gestures of smoking: a request for a 
cigarette. When walking in the street he would endeavor to drag 
his sister into a cigar store. He recognized a picture of his mother 
who had died during his illness and he often led his sister to it. 
Restlessness, sleeplessness, dementia and attacks of yelling, scream- 
ing and laughing, which seemed to have replaced the petit mal 
attacks, were the distinguishing features of his condition. From 
1911 to 1916 his Wassermann reactions were practically negative. 
Laboratory report on May 1, 1917: serum Wassermann weakly 
plus, cerebrospinal fluid (Wassermann) plus, globulin plus, cells 12, 
Fehling’s plus, colloidal gold, typical paretic curve. 

In other words, nine years after the onset of the disease that had 
been considered typical parenchymatous cerebrospinal syphilis, he 
presents the laboratory features of a general paretic and the clinical 
features of a terminal dement. 

The larger my experience the more convinced I become that 
pseudo-general paresis nearly always eventuates in general paresis. 
The modern treatment of syphilis of the brain displaying itself in 
the guise of paresis delays the progress of the disease, increases the 
intervallary periods, during which the disease seems to be in abey- 
ance and the patient able to resume the ordinary duties of life, 
shapes in an obstruction measure in many instances the course of the 
disease, but despite this the outcome finally is general paresis and 
dissolution. 

Syphilis and Mental Disorder. The relation of syphilis, to 
mental disorder aside from general paresis is strangely negative 
save for a form of subacute dementia, subsequent to and associated 
with a semidelirious state which terminates in more or less complete 
recovery. 2 It has small relationship to the causation of mental 
disorders that lead to insanity. In a few instances syphilis of the 
brain displays itself by symptoms which in their ensemble consti- 
tute mania, melancholia and involutional states, but here again it 

2 For detailed examples see the writer’s Neurological Clinic. Paul Hoebor, New 
York, 1918. 
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is difficult to decide whether or not their occurrence in syphilis 
is , not a coincidence. Syphilis has a definite relation to mental 
and emotional disorder and disequanimity which does not lead to 
insanity. It may have a relationship to disorderly conduct and 
unlaudable behavior from which disease of the nervous system 
indirectly flows, such as the use and abuse of alcohol, intemperate- 
ness in other directions, and thus be a contributory cause of men- 
tal disease, of its rebelliousness to treatment. The possibilities 
of its entailments often cause depression, anxiety, agitation and 
sometimes obsessive states, and it may well cause that instability 
of the mind and emotions in the descendants, which we speak of as 
the psychopathic constitution. Granted all this, syphilis has a 
strange aloofness from all mental disorder save general paresis, 
considering the readiness with which it invades and conquers the 
central' nervous system 

Syphilitic Disease of the Midbrain and Pons-oblongata. 
The midbrain and pons-oblongata is a favorite location for syphili- 
tic vascular and meningovascular disease. In 23 instances of this 
series the chief location of the disease was there. There is nothing 
particularly noteworthy about any of these cases save the typical- 
ness of the clinical pictures and the fact that some of them had 
existed for a long time. The series includes one case of pontobulbar 
luetic disease which I published twenty years ago. 3 

The Luetic Spinal Cord Diseases. It seems quite incredible 
that a few years ago it was widely held that tabes was not a syphilitic 
disease, so universal is its acceptance now. The fact that it is 
diagnosed earlier and from fewer data than it was formerly accounts 
for what seems to be its greater prevalency. It constitutes about 
one-seventh of all nerve syphilis. 

Some of the cases that I have included under the caption of 
myelitis others might have been placed under the heading of early 
tabes, but in reality there is no clinical diagnosis that can be made 
satisfactorily. For instance a pressman, aged thirty-nine years, 
who became infected with syphilis when he was twenty-eight, 
complained that he had difficulty in holding the urine of six months’ 
duration and of partial impotency. On inquiry he admitted that 
for several years he had seen double once in a while, and at times 
the legs felt very heavy and tired easily. He also admitted that 
recently he had a sensation of numbness in the heels. Physical 
examination was quite negative, save that the pupils had lost their 
contour and that the light reaction was sluggish. His laboratory 
report was: serum Wassermann negative, cerebrospinal fluid posi- 
positive, globulin positive, cells 61, Fehling’s positive, colloidal gold, 
non-paretic curve. In reality the only suitable diagnosis to make 
in such a case is cerebrospinal syphilis. 


! Medical Record. • 
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There arc very few clinical problems that are more difficult to 
solve than the distinction between disseminated sclerosis and dis- 
seminated cerebrospinal lesions of syphilitic origin. As a matter 
of fact it has been my experience that at times the diagnosis cannot 
be. satisfactorily made. I have in mind a patient who has been 
under observation for the past five years, a young man now thirty 
years old, and .who had never had syphilis. He complained in his 
twenty-fourth year of difficulty in starting the urinary stream; a 
year later he noted that his eyesight was failing. Within a month 
walking became difficult, he wavered from side to side, his heels 
would come down first and he would have difficulty in maintain- 
ing his balance. A month later he complained of numbness 
and tingling in the right hand and loss of skill in using it. Six 
months later he complained of numbness and tingling in the feet 
and legs extending up to the knees and a sensation in the feet as 
though they were wrapped in cotton. He grew steadily worse, 
all save the vision, which seemed to remain stationary. Physical 
examination showed difficulty in standing and walking; gait spastic 
ataxic; no tremor; tendon-jerks exaggerated; double Babinski; 
abdominal and epigastric reflexes absent. Ocular examination: 
pupils slightly irregular in shape and size; light and convergence 
reaction good; no diplopia; no nystagmus; vision: right 6/200, left 
5/200; for 2 mm. test object large central scotoma in each eye; pei- 
ipheral field normal; fundi, slight; diffuse pallor, more marked in the 
temporal half of each optic nerve; arteries rather small, not sclerotic. 
General interpretation of ocular condition: retrobulbar neuritis 
with central scotoma in each eye. No marked emotional instability; 
no speech defect; memory good; attention excellent. 

Laboratory report: serum Wassermann plus, cerebrospinal 
fluid negative. He received five doses of salvarsan and was not 
seen again for three years. Meanwhile he had been to Germany; 
received further salvarsan medication there and mercury treatment 
at one of the spas. His infirmity had progressed in every feature. 
He now recalled that when he was about twenty years of age he 
had a small preputial ulceration to which he gave no attention. 
His serological examination now was entirely negative, save 
that the cerebrospinal fluid contained 17 cells to the cubic milli- 
meter. In such a case it is practically impossible to make the 
differential diagnosis. He does not conform to the classical dis- 
siminated sclerosis, nor, on the other hand, is there anything typical 
of cerebrospinal syphilis about his clinical picture, and were it not 
for the positive Wassermann reaction in the serum, found repeatedly 
at different laboratories could that diagnosis be maintained. 

The Brown-Sequard syndrome is not so rare a manifestation of 
spinal syphilis to make it of interest to report such condition. In 
one of the cases in this series it was rather unusual. A mechanic, 
aged thirty-four years, who had had a chancre when he was twenty. 
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had been complaining of upward of a year of a numb, heavy sensa- 
tion in the right leg and a sensation as if something were running 
through it. He had noted latterly that he could not distinguish 
between hot and cold in this leg. He complained also of a jumping 
restless sensation in both lower extremities and of weakness of the 
left lower extremity. On inquiry it was found that in reality he 
had become paraplegic about two and a half years before and the 
condition for which he sought relief was in reality the sequelse of it. 
The objective examination revealed anesthesia and analgesia from 
the fifth dorsal segment downward on the right side and of weakness 
of the left lower extremity accompanied by increase of the tendon- 
jerks on that side. His serum Wassermann was positive and the 
cerebrospinal fluid negative throughout. In this case the Brown- 
Sequard paralysis was merely a sequelae of a meningomyelitis dis- 
playing itself in transverse lesion. 

There are two cases of poliomyelitis, both adults, in our statistics. 
Whether these are cases of syphilitic poliomyelitis or of epidemic 
poliomyelitis occurring in a syphilitic individual seems to me 
impossible to say, but my conjecture would favor the latter view. 
For instance, an Italian laborer, aged thirty years, was taken ill 
suddenly and soon had a high fever; at the end of two days the 
fever was less intense and the left lower extremity was completely 
paralyzed. Six days later the right shoulder began to be painful 
and shortly afterward this extremity became paralyzed. He 
regained the use of the upper extremity and on examination showed 
comparatively slight atrophy. The lower extremity, however, 
showed the typical appearance of former poliomyelitis: dangle knee 
and ankle-joints. The tendon-jerks in this extremity naturally 
were not elicitable, but they also were not elicitable in the right 
lower extremity, which had never been affected. The pupils were 
irregular in contour, uneven and displayed the Argyll-Robertson 
phenomenon. The serum Wassermann was plus and the cerebro- 
spinal fluid negative throughout. In the absence of a history of 
syphilitic infection, were it not for the positive Wassermann of the 
serum and the Argyll-Robertson pupils there would be no suspicion 
aroused that the disease was other than an example of ordinary 
poliomyelitis. 

It is even more difficult to decide a case such as the following: 

A school girl, aged thirteen and a half years, complained of 
headache and pain in her chest and in the back; this lasted two or 
three days and she returned to school. Two weeks later she com- 
plained of pain and drawing in her feet, and before the end of the 
day she had to be helped home from school. The next two days 
she lay around the house and then went to bed because she was 
unable to get about without help. Examination four days later 
revealed that she was unable to stand securely without assistance. 
There was generalized weakness of the legs and arms, no distinct 
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atrophy; the tendon-jerks were all absent; there was no tenderness 
of the muscles or nerves; there was no Kernig’s sign and no sen- 
sory disturbance. Pupils were normal; no reaction of degeneration 
but distinct hypo-excitability to both currents. 

Laboratory report: serum Wassermann plus, cerebrospinal fluid 
(Wassermann) plus, globulin plus, cells 4, Fehling’s plus. 

She recovered under salvarsan and mercury medication. The 
tendon-jerks of the lower extremities never became elieitable. The 
subject of progressive muscular atrophies dependent upon syphilitic 
lesion has already been presented by me before this Association, so 
I shall make no further reference to it. 

In our series of cases there were a number of instances of facial 
paralysis and trigeminal neuralgia in which the blood gave a posi- 
tive Wassermann reaction and the patients recovered under anti- 
syphilitic treatment. As has been said in another connection, it 
need not necessarily be that these are examples of syphilitic disease. 

In many of these cases of neuralgia it was obvious from con- 
sideration of the symptoms and their response to treatment that 
other factors than syphilis may have had causative relationship, 
and particularly dental infections. 

A travelling salesman, aged fifty-two years, who got infected 
with syphilis when nineteen and who received prolonged mercury 
and iodin treatment, had complained for nine months of severe pain 
in the left shoulder, continuous but subject to intense exacerbation 
when the pain radiated down the arm and up the neck. Besides 
he complained of numbness in the left ulnar distribution. Exami- 
nation showed in addition to tenderness over the brachial plexus 
Argyll-Robertson pupils; roentgen-ray examination of the teeth 
showed three large abscesses and one extensive pus cavity in the 
root of a tooth that was supposed to have been extracted. The 
laboratory examination: serum Wassermann plus, cerebrospinal 
fluid (Wassermann) plus, globulin plus, cells plus, Fehling’s plus. 

Within a week after the teeth containing the abscesses were 
removed, and the pyorrhea overcome, the pain disappeared, though 
he had received but one intravenous injection of salvarsan. 

In view of our ignorance of the pathogenic properties of Spiro- 
cheta buccalis, Treponema macrodentium and Treponema micro- 
dentium mucosum, we can only conjecture what part they played, 
if any, in causing these symptoms. The patient, however, com- 
pletely recovered under salvarsan medication. 

For a long time it was a matter of contention whether or not 
syphilis produced multiple neuritis. It seems to have been definitely 
established that it can, but that such cases are extremely uncom- 
mon is shown by these statistics. However, now and then we 
encounter a fairly classical example. An Italian laborer, aged forty- 
two years, who used alcohol very moderately, became ill a month 
before he came to the hospital, with vomiting, which lasted about 
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four days. When the vomiting ceased he began to have pains in the 
soles of the feet, pins-and-needles sensation in the knees, weakness 
of the lower extremities, giving way of the knees, and soon after 
of pins-and-needles sensation in the finger-tips, associated with a 
sensation of numbness. He soon began to find difficulty in button- 
ing his clothes and using a knife and fork dexterously. The affec- 
tion of the lower extremities increased so that he had much difficulty 
in walking. Examination showed feeble gait, uncertain station, 
tremor of the outstretched fingers, absent knee- and ankle-jerks, 
atrophy of the lower extremities, more marked in the anterior 
tibial group of muscles, tenderness on pressure over the nerve 
trunks, of the extremities and symmetrical hypesthesia. The pupils 
were normal. Blood serum Wassermann positive, cerebrospinal 
fluid negative. 

Again, it must be admitted that this is a case of multiple neuritis 
occurring in a syphilitic individual, whether or not we are justified 
in calling it syphilitic multiple neuritis cannot be said. In the 
absence of the ordinary causes of neuritis, such as alcohol and 
infection, it can be surmised only. 

I quote an example of a case in which the diagnosis of rheumatism 
is made. A married man, aged thirty-four years, occupied as a 
packer, complained that eight weeks before he came to me he was 
suddenly taken with pain and swelling in the right ankle. In about 
two days the left shoulder and then the right wrist became involved, 
and a few days later the right shoulder and finally the left wist 
became affected. Aside from that he had no other complaint. He 
denied syphilis but admitted gonorrhea a year previously. There 
was no evidence of syphilitic disease, save sluggishness of the 
pupils to light. Laboratory examination: serum Wassermann plus, 
cerebrospinal fluid plus, globulin weakly plus, cells 253, Fehling’s 
plus. 

Whether this is a case of rheumatism occurring in a syphilitic 
individual or whether it is a syphilitic rheumatism every physician 
will have to decide for himself. It might meanwhile be said that 
the patient made rapid recovery under the administration of sal- 
varsan and baking to the joints and appropriate diet. 

Perhaps there is nothing more astonishing than to find on exami- 
nation of the cerebrospinal fluid evidences of intense infection in 
an individual who has practically no symptoms. I saw in January, 
1916, a mechanic, aged thirty-five years, who maintained that he 
was not ill. He had had a chancre when he was twenty years old 
and he wanted to be assured that he was in good condition. On 
direct questioning he admitted that he had at times indefinite 
queer sensations in the head as if he were going to have headache, 
and that occasionally he felt “slightly faint.” The only objective 
sign was the Argyll-Robertson pupil. Serological examination: 
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serum Wassermann plus, cerebrospinal fluid (Wassermann) plus, 
globulin plus, cells 5G, Fehling’s plus. 

His laboratory reports became negative under intensive treat- 
ment, but a year after the cessation of such treatment they were 
positive again. 

The diagnosis of syphilis of the central nervous system is not 
such a cut-and-dried mechanical matter as one might infer from 
reading accounts of cases that have offered difficulties of inter- 
pretation. We encounter not a few cases in which, despite the most 
searching and repeated examination, it is impossible to say satis- 
factorily what the disorder really is. I have in mind particularly 
the case of a negress, aged thirty-eight years, who entered the 
hospital complaining of pain and numbness in the right upper 
extremity extending from the hand to the shoulder and radiating 
around the back and chest. This pain, which was continuous but 
subject to exacerbation, she had had about four months. Aside 
from impaired strength in the right hand there was no other com- 
plaint. Physical examination revealed pain on pressure over the 
right brachial plexus and hyperesthesia in the domain of the radial 
nerve. The serum Wassermann was negative on the first examina- 
tion, but on three successive examinations and in two different 
laboratories it was positive. The cerebrospinal fluid showed no 
abnormalities save an excess of globulin. The • blood showed 
nothing abnormal save a low hemoglobin index and the stomach 
contents were normal save for mild subacidity. She was put on 
general tonic treatment, including glandular extracts, and for a 
while she felt better, but two months later she was complaining 
of paresthesia and numbness of the feet. These symptoms increased 
in severity until they overshadowed the pain and paresthesia in 
the right upper extremity. After a few weeks’ stay in the hospital 
she felt better, but after two months she was back again complain- 
ing of the same symptoms, and in addition a sense of constriction 
around the waist, of heaviness in the legs as though they were 
paralyzed, of distress in the rectum and of general malaise. Again 
her serum Wassermann was founds positive. There was no objec- 
tive evidence of disease. She received several doses of salvarsan 
and much mercurial treatment; The serum Wassermann became 
negative, but she admitted very little improvement. In the dis- 
charge note of September 13, 1915, it is noted that she still com- 
plained of a band-like sensation of numbness and tingling in her 
lower extremities and of a sensation as if she were walking on some- 
thing soft, of pain in her shoulder and of general weakness. In 
March she was in the hospital again, complaining of severe pain in 
both arms, associated with a drawing, pulling sensation; of an aggra- 
vating, exhausting pain in the thighs; the legs felt like lead; station 
and gait were feeble and she had difficulty in climbing stairs. 
Examination showed uncertain station, moderately ataxic gait, defi- 
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nite loss of postural sense in the lower extremities, but no disturb- 
ance of superficial sensibility. The tendon-jerks and superficial 
reflexes were quite normal. 

Examination of the blood showed no morphological alterations. 

A roentgen-ray of the teeth failed to reveal abscess cavities. 
The urine showed nothing abnormal. 

Six months later she was admitted again with the same com- 
plaint. She had now become thoroughly demoralized and her 
conduct was what is commonly called hysterical. The results of 
physical examination were now somewhat different from previous 
ones. There was distinct ataxia of the lower extremities, the 
tendon-jerks were exaggerated and an exhaustible clonus was 
elicitable. The Babinski phenomenon existed in the right foot, 
and neither the abdominal nor epigastric reflexes could be elicited. 
There was distinct disturbance of postural sensibility in the lower 
extremities and slight general tenderness of the lower extremities 
in both nerves and muscles. There was no disturbance of cuta- 
neous sensibility. She cried and moaned, insisting she was suffering 
terribly and that nothing gave her any relief. The physician who 
took care of her after she left the hospital informed me that she 
grew rapidly worse and died suddenly two months later. She con- 
tinued to have pain in both legs and lower abdomen without loss 
of reflexes and without apparent paralysis. Her emaciation and 
weakness was progressive, and she finally lost control of both rectum 
and bladder. She died suddenly about eighteen months after the 
beginning of her symptoms. Were it not for the positive Wasser- 
mann there was nothing in this case particularly to suggest syphilis 
of thq nervous system, save that one husband had had syphilis, 
that she had had one miscarriage and that she was a negress. The 
course of the disease and its termination in sudden death suggests 
syphilis, but it is very difficult to conjecture what the pathological 
process was. Had we not been in possession of the information 
given by repeated examination of the blood we might be inclined 
to look upon the disease as a combined sclerosis of hemic origin. 

The gist of this presentation is that syphilis of the nervous 
system may and often does cause the symptoms of practically every 
disease of the nervous system. The practical application of the 
conclusion is that no one can be sure that syphilis may not be an 
etiological factor until after laboratory investigation has been done. 
Syphilis invades the nervous system and often disorders it without 
producing the most constant pathognomonic sign, namely, loss of 
circularity of the pupils and impaired response to light and shadow. 
The sure way of curing syphilis of the nervous system is to prevent it. 
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"PUDENDAL HERNIA.” 

By Alexis V. Moschcowitz, M.D., 

ATTENDING SURGEON TO MT. SINAI HOSPITAL; PROFESSOR OF CLINICAL SURGERY, 
COLLEGE OF PHYSICIANS AND SURGEONS, COLUMBIA UNIVERSITY, NEW YORK. 

Early in the nineteenth century Sir Astley Cooper described for 
the first time a hernia to which he gave the name of “pudendal 
hernia.” As the name implies, this hernia is located in the 
region of the pudendum. This name is, however, incorrect for 
the following reasons: (1) because the name does not sufficiently 
differentiate a pudendal hernia from the very common oblique 
inguinal hernite of large dimensions, which also occupy the puden- 
dum, and (2) because, contrary to our usual custom, the name is 
derived from the ultimate resting place of hernia and not from the 
point of its escape out of the abdomen. A much more preferable 
name would be "subpubic hernia,” a name first proposed by von 
Winckel and one which describes the salient point of the hernia, 
namely, that it escapes behind or underneath the pubic bone even 
in the absence of any other descriptive qualifications. In spite of 
the great rarity of this hernia the name appears to be universally 
adopted, and it is hardly worth while to make very strenuous efforts 
to change it. 

A number of years ago there was referred to me a patient with a 
pudendal hernia who had undergone the usual vicissitudes attending 
the treatment of such hernire. I have refrained from publishing 
the case before because I wished to report in addition to the hernia 
also the late result of an operation of a somewhat novel nature: 

Mrs. E. L., aged forty-one years, was referred to me by Dr. S. 
Steiner, May 15, 1913. The history prior to 1895 is irrelevant. 
The patient was delivered by forceps November 18, 1895, at the 
termination of the first pregnancy. The indication for the use of 
the forceps is not quite evident to me because the pelvis and all its 
diameters are apparently of ample size. Shortly after delivery a 
mass protruded from the vagina, and coincidently with it an incon- 
tinence of the bladder was also noted. The condition was at first 
looked upon as one of paralysis of the bladder and a good prognosis 
was given. The condition, however, did not improve, and after 
being seen by a number of consultants she finally came into the care 
of Dr. F. Lange, formerly of this city, who diagnosed for the first 
time a vaginal rupture of the bladder, with complete loss of the 
urethra and also an ununited fracture of the left pubic bone. Since 
that time the patient was operated on a number of times. I will 
mention here only those operations of a major nature: 

The first major operation was undertaken December 30, 1895, and 
surprisingly was perhaps the one followed by the greatest amount 
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of success. It consisted in a closure of the defect of the bladder and 
the formation of a new urethra out of the left labium minus. After 
this operation the patient regained control of the bladder. 

The second major operation was undertaken May 10, 1896. 
The previously mentioned vaginal protrusion, which the operator 
recognized as a hernia, was pushed back and the opening closed by 
some sort of a vaginal plastic. This operation was not in the least 
successful ; the hernial protrusion recurred immediately, whereupon 
the patient was informed that before another attempt at its radical 
cure could be made it would be absolutely necessary to first repair 
the fracture of the pubis. 

The third major operation was therefore undertaken in January, 
1897. The patient tvas told that the ends of the fractured pubic 
bone were refreshened and sutured with silver wire. Unfortunately 
the wound became infected and had to be reopened. Intractable 
sinuses formed throughout the length of the incision until the 
silver sutures were removed about six months later; at the same 
time another unsuccessful attempt was made to cure the hernia 
by a vaginal operation. This may therefore be called the fourth 
operation. 

A fifth unsuccessful attempt at a cure was undertaken in June, 
1899. 

Thereafter the patient abandoned all hope at a cure for nine years. 
In 1908 the patient again became pregnant and was delivered 
prematurely by a breech presentation. After this confinement the 
hernia increased markedly in size; it also became evident, for the 
first time, that the hernia contained not only the bladder but also 
intestines. The patient was a total invalid; she became bed-ridden 
and suffered a great deal of pain and untold inconvenience from 
the hernial protrusion; a particularly annoying symptom was the 
inability to empty her bladder unless she first reduced the hernia 
manually. 

She therefore readily consented to a sixth attempt at a cure, which 
was undertaken March 31, 1913, by Dr. Robert Abbe, to whom I am 
indebted for the following notes: This operation was the first 
attempt at a cure by the abdominal route. The hernia in the depth 
of the pelvis was exposed; its contents were found to be the bladder 
and about three feet of small intestines. These as well as the 
hernial sac were drawn back, and after putting the sac on the stretch 
to the utmost, the opening was repaired by a sort of cystopexy, the 
bladder being fixed by six sutures of Pagenstecher linen to the 
peritoneum and fascia of the anterior abdominal wall. For a while 
this seemed to fulfil the intended design; however, soon after the 
patient was permitted to be up and about the condition recurred. 

I saw the patient for the first time May 15, 1913. My physical 
examination revealed the following status: A well-healed median 
abdominal scar. A protrusion in the left labium, about the size of an 
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adult list- was noted; this protrusion was dull on percussion and 
imparted an impression of translucency; it was reducible, but upon 
the slightest attempts at reduction the patient felt an uncontrollable 
desire to urinate. The swelling was so large that its mesial surface, 
having pulled the vagina down, was covered with mucous membrane. 
The introitus vagina; was crescentic, with the convexity toward 
the right. The left labium minus was absent (result of previous 
operations). The vestibule of the vagina was’ so distorted that at 
first I was entirely unable to find any urethra; finally, after a great 
deal of search, I was able to discern an orifice or, better said, the 
opening of a fistulous tract high up, hidden underneath the symphy- 
sis, which on probing led in a tortuous manner upward and to the 
left into the bladder. The entire vagina was occupied by a pro- 
trusion which came down along its left side. When the mass was 
reduced there was to be felt to the inner side of the descending ramus 
of the pubis a longitudinal hiatus, easily admitting four fingers. 
The internal organs were negative to palpation. 

The history and the physical findings were not very encouraging 
for a radical cure. The patient, however, was so willing, and even 
insisting, that I finally acquiesced to her pleadings and consented to 
make another attempt in a manner not hitherto tried. 

This operation was performed May 27, 1913. Median laparotomy 
extending from the symphysis pubis to one inch above the umbilicus. 
Massive adhesions were encountered at the site of the last operation. 
After liberating the adhesions it was seen that the hernia was of the 
sliding variety, involving the left half of the bladder. This was very 
discouraging, because at the very outset it prevented me from at 
least extirpating in a thorough manner the hernial sac, as I had 
hoped to do. The small intestines were adherent in the depth of the 
sac and were freed. 

The hernial ring was a large, irregular oval, easily admitting the 
folded hand, and was bounded externally by the ascending ramus 
of the pubis and mesially by the soft tissues of the bladder, uterus 
and vagina. The problem of a cure therefore resolved itself into 
the question of my ability to close this opening; neither pelvic 
fascia nor levator ani were available. I believe both were ruthlessly 
torn away at the original forceps delivery. I therefore deliberately 
carried out an operation I had evolved in advance, namely, to dis- 
locate the uterus and to use it as a plug for the hernial opening. 

In order to enable me to do so I first extirpated the right ovary 
and both tubes. After incising the pelvic peritoneum anterior to 
the left broad ligament the uterus was dislocated into an extreme 
sinistroversion and fastened in its new position with a number of 
Pagenstecher sutureato the descending ramus of the pubis. Had the 
uterus been only a trifle larger or the hernial ring only a trifle smaller 
it would have been possible to close the hernial ring completely-; 
as it was, the lateral portion only could be obliterated, and no 
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matter wliat I did there still remained a weak area to the right of 
the dislocated uterus which could not be closed. The best I could 
do under the circumstances was to pull up the vagina and bladder 
and suture these organs to the dislocated uterus. The duration of 
the operation was two hours. The convalescence was exceedingly 
stormy; the patient vomited almost continually for a number of 
days. Temperature and pulse, however, remained normal. Primary 
union resulted and the patient was discharged June 19, 1913. 

I kept the patient under observation, and for some time after the 
operation she was quite comfortable. However, about one year 
after operation I found on examination that the uterus was again 
in its normal vertical position, no more sinistroverted, and that there 
was again a hernial bulging. I heard from the patient the last time, 
just one year ago, at which time the hernia had recurred to prac- 
tically its former dimensions. 

As is seen I was not any more successful in curing the patient than 
my predecessors. This is due to a number of causes: (1) because my 
case was a traumatic one and that in consequence the hernial opening 
was of such dimensions that it simply could not be closed up with 
any one of the tissues normally present and normally available for 
the plastic part of the operation. It is on that account that I thought 
of utilizing the uterus, so to say, as a plug to stop up the hernial 
opening. It is true I finished the operation as originally planned, 
but already during the operation it was seen that the uterus was not 
large enough to completely close up the hiatus in the pelvic floor; 
no matter how the sutures were applied or how strongly the uterus 
was sinistroverted, there always remained a small opening anteriorly, 
which invited a recurrence. In addition subsequent events show 
also the fallacy of the operation, as the uterus did not stay per- 
manently fixed in its new position, in spite of the fact that an 
unabsorbable suture material was used. Within a year’s time the 
sutures had evidently cut through, as the uterus was found to have 
returned to its normal position. The mediocre ultimate result was, 
I believe, due to the extensive pelvic denudation, and deposit of 
cicatricial tissue. 

Pudendal hernia is one of the rarest forms of hernia. After a 
careful search of the literature I have been able to find only the 
following valid cases: 

Cooper, 1 in his treatise on hernia , devotes a special chapter to the 
subject of pudendal hernia, and describes the following two cases: 

Case I (Cooper). — This case was a female, aged twenty-two 
years, who had a hernia, the size of a pigeon’s egg, for a long time, 
and which she had always been able to reduce. When Cooper saw 
the patient he found a swelling, situated below the middle of the 


1 The Anatomy and Surgical Treatment of Crural and Umbilical Hernia, etc., 
London, 1S07. 
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labium, while the upper part of the labium and the inguinal ring 
were free from any swelling. The tumor extended upward and along- 
side of the vagina, nearly as far as the uterine os. The hernia gave 
an impulse on coughing. Cooper succeeded in reducing the hernia 
bv taxis; in doing so the hernia disappeared upward with a gurgling 
noise, with relief of all the symptoms. After reduction of the 
contents the labium was flaccid and a finger introduced into this 
flaccid sac could be passed upward into a circular orifice on the 
inner side of the ischium, between it and the vagina. Subsequently 
a T-bandage was used to retain the hernia. 

Epicrisis. I have copied this history practically verbatim from 
Cooper. In spite of the brevity of the report there is not the 
slightest doubt that the case is a true ease of pudendal hernia. It 
is regrettable that the anatomy of the hernial ring is not described 
in more detail. 

Case II (Cooper). — This case is merely mentioned in connection 
with the former; the report of the same is even shorter. It also was 
in a female who had a tumor similar to but smaller than the pre- 
ceding and situated in the right labium. It disappeared in the 
recumbent posture but reappeared promptly when the patient stood 
up. It dilated on coughing. 

Even before Cooper’s time I find recorded 2 cases which may 
have been cases of pudendal hernia. All writers upon the subject 
of pelvic hernias in general quote both cases as perineal hernia; the 
description is not sufficient to enable me to decide the question 
definitely. For the sake of completeness I have deemed it best to 
include them in my list of cases, but have decided to at least signify 
my doubt in their validity with a question mark. The 2 cases are 
the following: 

Case III (?) (Mery 2 ). — The hernia was found in a female five 
or six months pregnant; it was somewhat larger than an egg and 
disappeared on compression. The contents were evidently bladder. 

Epicrisis. Von Winckel includes this case in his list of pudendal 
hernia:. He, however, doubts the correctness of his action, as he 
adds that the description of the case is not sufficient to differentiate 
it from an ordinary vaginal cystocele. 

Case IV (?) (Curade 3 ). — The patient Avas a female, aged twenty- 
three years, who was six months pregnant. On examination a 
lateral perineal tumor Avas found which increased in size on standing 
or when the patient refrained from urinating for a long time. It Aras 
soft and painless. When compressed manually there arose a desire 
to urinate, and if pressure was continued urine was actually pressed 
out. After confinement the hernia disappeared, but it returned in 

* Mem. de l’acad. royale des sciences pour 1’annes, 1739. Original not obtainable. 
History is abstracted from Ribes. Dictionnaire des sciences medicates, xl, 384. 

5 Memoires de 1’acad. royale de cliir., 1769, ii, 25. 
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a subsequent pregnancy. Curade states that he has no doubt that 
the case was one of perineal hernia. 

Epicrisis. The case was either perineal or it was vesical; it 
could hardly have been both. The description of the physical signs 
and the findings are so accurate, however, and all point so strongly 
toward an involvement of the bladder, that 1 am more inclined to 
disregard the word perineal used in connection with the case and to 
place it among the pudendal hernias. 

Chronologically the next case to be reported is that of a contem- 
porary of Cooper, and of a surgeon who has also done much to further 
our knowledge of the subject of hernia. I refer to Cloquet. 

Case V (J. Cloquet 4 ). — Under the title “Surune Hernie Vulvaire” 
this author publishes the following case: The patient was a female, 
aged twenty-four years, who complained of a swelling in the vulva, 
On examination Cloquet found in the posterior part of the right 
labium majus a round swelling the size of a large chestnut, which 
stretched the overlying skin and also extended toward the inner 
surface of the external genitals; the swelling was slightly tender and 
extended upward alongside the vagina; it became much more tense 
on standing and coughing and gradually increased in size. The 
patient noticed a swelling for the first time only fourteen days 
previously, and she believes that it was caused by straining at her 
work and at stool. Cloquet was able to reduce the swelling by taxis, 
the reduction being accompanied by a gurgling sound. After reduc- 
tion a finger could be invaginated into the labium, whereupon a 
rounded opening was noticed between the vagina and the ramus of 
the ischium. Nothing further was done, but the patient immedi- 
ately felt relief of her symptoms, nor has the hernia recurred since. 

Case VI (Hartman 5 ). — This operator reports that he has per- 
formed an autopsy upon the body of a female who had suffered 
for a long time with symptoms of a vesical calculus. At the autopsy 
there was found a tumor in the labium which was formed by a pro- 
lapsed portion of the bladder. 

Epicrisis. It is regrettable that exact autopsy findings are 
lacking in this case; on that account it is very difficult to differen- 
tiate it with precision from an ordinary cystocele. 

Case VII (Hager 6 ). — This surgeon, under the caption “Vorderer 
Mittelfleischbruch bei einem Weibe, ” describes the following case: 
The patient was a female, aged twenty-eight years. During her first 
confinement, which was very difficult, the patient noticed in the 
middle of the right labium majus a swelling the size of a walnut; 

* Nouveau Jour, de m6d. RedigGc par M. Beelard, Chomcl, etc. April, 1S21, x, 
427. Original not obtainable. History is abstracted after Ebner. Dcutsch. Ztschr. 
f. Chir., 1SS7, xxvi, 101. 

1 Epbemcrid naturaj curiosorum. Observatio 71. Original not obtainable. History 
is abstracted after Jacobson. Griife und Walther’s Jour. d. Chir., 1S2G, ix, 399. 

‘ Bruche und Yorfalle, Wien, 1S34, p. 297. 
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it decreased in size in the recumbent posture but became larger 
on standing and walking; it was easily replaced but reappeared 
promptly. The swelling increased slowly in size during the subse- 
quent four years and then increased suddenly and became painful 
and softer. Poultices were applied, whereupon the swelling opened 
spontaneously at two points, discharged a large quantity of blackish 
fluid and decreased in size. Seven months later, in the course of a 
second pregnancy, the swelling became more annoying, on which 
account the patient entered Hager's clinic. At the examination 
there was found a swelling the size of a pigeon’s egg, which occupied 
the right labium majus. The labium majus had disappeared by 
being stretched over the tumor. The vagina was pushed over to the 
opposite side by the pedicle of the swelling, which passed upward 
between the vagina and the ascending ramus of the ischium. The 
swelling was very tense and elastic and both painful and tender. 
Hager diagnosed an anterior perineal hernia (pudendal) which was 
inflamed and also mildly incarcerated. Under local treatment these 
symptoms disappeared and finally the patient was discharged just 
prior to full-term delivery. 

Case VIII (Koenig 7 ). — Speaking of pelvic hernise, this author says 
that the most frequent form are those which descend alongside the 
vagina, in front of the transversus perinei, and then make their 
appearance upon the surface in the labium majus. He saw one such 
case, which had the’ size of a man s head. Detailed description is 
not given. 

Case IX (Von Winckel 8 9 ). — In this case the patient was a female 
who had been confined a number of times; all deliveries were very 
difficult; the last time instruments (forceps) had been used. Even 
prior to this last confinement the patient noticed a swelling in the 
right labium majus. Upon the mesial surface of this swelling 
another smaller swelling formed, which also increased in size and 
made quite a projection. On examination a swelling larger than an 
adult fist was seen occupying the vulva, and more particularly the 
posterior part of the right labium majus. It was situated anteriorly 
and to the right of the perineal body, and was bounded externally by 
the tuberosity of the ischium and anteriorly by the right half of the 
symphysis pubis. Even on casual inspection it was seen that the swell- 
ing was made up of two different parts, namely, an outer one belonging 
to the labium and an inner one belonging to the introitus. On care- 
ful examination the smaller inner swelling was recognized to be the 
everted Bartholinian gland. In the larger portion, or hernia proper, 
various structures could be palpated. By manipulation and pressure 
along the right side of the vagina most of the hernial contents could 
be replaced into the pelvis; one smaller body, which was taken to be 

7 Lehrbuch der speciellen Chirargie, Berlin, 1877, p. 201. 

8 Pathologie der rveibleichen Sexual Organe, Leipzig, 1881 , p. 282. 

• Samml. klin. Vortr., No. 397. 
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the ovary, could not be replaced. Treatment with a pessary and a 
truss was tried first but was absolutely unsuccessful; von Winckel 
therefore tried a plastic operation per vaginam, which was followed 
by a slight improvement, but failed at a cure. 

Von Winckel reviews the published cases of pudendal hernia and 
reports the following additional case. 

Case X. — This patient was a female, aged fifty-one years. At 
the age of twenty-two years, after being in labor for three days and 
after many attempts at delivery with forceps, she was delivered by 
perforation. At the age of forty-six years she noticed accidentally a 
swelling in the right labium, which gave rise to very few symptoms 
in the beginning, but did so subsequently. The swelling was reduc- 
ible, and when reduced an opening could be palpated underneath 
the symphysis. Von Winckel made many attempts to treat the 
patient with a truss, but without avail, and in consequence he 
decided to operate. 

The operation was carried out in the following manner: Through 
a median laparotomy it was ascertained that the intestines were so 
adherent to the sac that they could not be liberated; therefore the 
proposed closure of the sac from within the abdomen was abandoned 
and a ventrofixation of the uterus substituted. For a short while 
the condition was improved somewhat, but as a recurrence followed 
very soon the patient was operated a second time. At this operation 
the sac was split open from below, the contents were reduced and 
the sac obliterated by suture. The patient was greatly improved 
by this operation, but not cured completely; a small hernia still 
remained, which grew only slightly during the next fifteen years. 

Von Winckel discusses pudendal hernise from an etiological point 
of view and arrives at the conclusion that they are either acquired 
or congenital. As a case of congenital pelvic hernia he quotes the 
case of Lacoste . 10 The case was that of a child, aged one and a half 
months, that had a protrusion "through” the sacrum, opposite the 
second spinous process, about one and a half inches above the anus. 
It was the size of a walnut and became more prominent on coughing 
or crying. In the course of time the opening in the sacrum closed 
by bone and the hernia disappeared. 

Epicrisis. I have deemed it preferable to exclude this case as a 
true case of pudendal hernia, owing to its meager description and 
also because I believe that both etiologically and anatomically the 
case was more likely a meningocele upon the basis of a spina bifida. 

Fortified by this case von Winckel reports as a congenital hernia 
the following case of a male child who at the age of seven days 
presented alongside the left pubis and in close proximity to the 
scrotum, an elevation the size of a pigeon’s egg, in which intestines 
were palpable and which were reducible. As in man}’’ other cases of 


10 Frovicp’s Noticcn, 1823, iv, 223. 
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pudendal hernia this case also suffers from the fact that it is insuffi- 
ciently described; at best it may be said that the case is not fully 
proved, and for that reason it might be better to exclude it. As it is 
the case would be the only ease of a pudendal hernia in a male, the 
only one that occurred in a child, and the only one that occurred 
spontaneously. 

A study of these 11 existing cases enables us to make the following 
deductions; 

1. Sex. I have been unable to find a single authentic case of a 
pudendal hernia in the male. It must be said, however, that I do 
not accept as proved the case reported by -von Winckel, which 
occurred in a male infant seven days old. 

2. Age. The youngest patient recorded was aged twenty-two 
years (Cooper’s Case I); the oldest patient recorded was aged fifty- 
one years (von Winckel’s Case II), but this patient had had a 
hernia for a number of years before consulting a physician regarding 
her ailment. 

3. Side Affected. In 5 cases the hernia was upon the right side; 
in 2 cases the hernia was upon the left side, while in 4 cases the side 
affected is not stated. 

4. Etiology. Primarily, I presume all those factors which bear 
upon the etiology of every hernia must be considered to be effective 
also in pudendal hernia. In addition, however, pregnancy and 
parturition are evidently of considerable importance in the etiology 
of this particular hernia. We find, for instance, that in a goodly 
proportion of the cases it is distinctly stated that the hernia either 
began during labor, or was noted very soon thereafter. In a few 
of the latter it is particularly emphasized that the labor was very 
difficult and often also instrumental, so that the presumption is very 
strong that the act of parturition and the trauma coincident to it 
had something to do with originating the hernia. 

5. Surgical Anatomy. A pudendal hernia makes its escape from 
the pelvis through an irregular triangular space, which, roughly 
speaking, is bounded laterally by the descending ramus of the 
pubis, and perhaps slightly also by the ascending ramus of the 
ischium, mesially by the vagina, and posteriorly by the trans- 
versus perinei. The latter muscle is a very important landmark, 
because it serves to differentiate a pudendal hernia from a perineal 
hernia. The space is marked off by three small muscles, namely, 
externally the ischiocavernosus, internally the constrictor cunei 
and posteriorly the transversus perinei. Even in a perfectly normal 
individual this space is a weak part of the pelvic diaphragm. 

The internal approach to this space is also somewhat triangular 
and is bounded mesially by the uterus and bladder, externally by the 
round ligament, while the base is formed by the linea terminalis of the 
pelvis. This is approximately the surgical anatomy of a spontaneous 
pudendal hernia. We have seen, however, that a number of the 
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reported cases of pudendal hernia were traumatic in nature, the 
trauma being the act of parturition. 'What the exact nature of the 
trauma is it is rather difficult to determine in view of the absence of 
exact dissections. Judging merely from the nature of the resulting 
hernia the surgical anatomy can be only guessed at and appears to be 
a transversely running tear through the levator ani and its two 
fascial layers, just posterior to the symphysis pubis. 

The organ which lies in closest proximity to and practically 
upon the surface before described is, in the first place, the bladder; 
it is on this account that we find in pudendal hernia so frequently 
symptoms referable to the bladder. The portion of the bladder 
resting immediately upon this space is covered only in part by 
peritoneum, so that the resulting hernia is usually of a paraperitoneal 
variety ; the sac in consequence is hardly ever a complete one, and 
the greatest difficulty would be encountered were one to attempt to 
extirpate such a sac in toto. In the subsequent growth of the hernia 
other organs may find their way into the hernia, but it appears to 
me to be more than plausible that these would always rest upon the 
prolapsed bladder. An ovary was felt in the sac by von Winckel. 
I am of the opinion, however, that there is a greater likelihood of the 
ovary falling back into the cul-de-sac of Douglas, and that being 
the case it would be more likely to appear in a perineal hernia. 

6. Physical Signs. A pudendal hernia usually makes its appear- 
ance in the posterior part of the labium majus. It is more or less 
globular in form and, owing to the frequency with which the bladder 
forms its contents, it gives one an impression of translucency. The 
one great characteristic of a pudendal hernia is that its superficial 
covering is made up of that part of the labium majus which is con- 
tinuous with the mucous membrane of the vagina. The consequence 
is that the mesial half of the hernia is covered by mucous membrane 
and the outer half by integument. Even herniae of very large size 
never involve the anterior portion of the labium majus; this is a very 
important physical sign, because it serves to differentiate this hernia 
at once from a large inguinal hernia, which has migrated into the 
labium. An inguinal hernia has a neck running up into the inguinal 
region and is always covered only by the cutaneous portion of the 
labium majus. Reduction in inguinal hernia occurs upward and 
outward in the direction of the external inguinal ring, while in the 
pudendal hernia it occurs in a direction parallel with the vagina. 

On superficial examination a pudendal hernia is most likely to be 
confounded with a large cyst of the Bartholinian gland. The latter 
have an identical location, are covered by the same tegumentary 
structures and are also translucent; they can be readily differen- 
tiated, however, by the fact that all symptoms of a hernia otherwise 
arc lacking. 

It is hardly likely that a pudendal hernia will ever be con- 
founded with a perineal hernia. It is true that the internal opening 
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of the two may be very close to each other; in fact, the two are 
separated from each other only by the transversus perinei. It might 
be said, therefore, that just when a hernia is in the formative period 
it would be exceedingly difficult to differentiate the two. In their 
subsequent growth, however, they take on an entirely different 
direction and appear upon the surface in widely different locations, 
namely, in the posterior part of the labium in the pudendal hernia 
and upon. the buttocks in the perineal; there should therefore be 
no difficulty in differentiating the two hernia: at a stage of full 
development. 

7. Treatment. No case of pudendal hernia is on record as having 
been cured. Of the 11 recorded cases only 2 have been operated, 
namely, Cases IX and X, both by von Winckel. The case reported 
by me is therefore the third case in which an attempt at a radical 
cure has been made by operation. Attempts by means of vaginal 
or labial plastics must be followed by failures, as no opportunity 
is given to follow up the two cardial principles underlying the radical 
cure of every hernia, namely, high ligation of the sac and a closure 
of the internal hernial ring. I am of the opinion that in spite of the 
difficulties which may be encountered this can best be attained by 
approaching the seat of the trouble by the abdominal route. It is 
perfectly possible, though not yet demonstrated, that in the spon- 
taneous pudendal herniae there is a well-defined ring, with firm 
enough structures surrounding such ring, i. c., the levator ani and 
its superior and inferior fascial layers, which could be utilized for a 
plastic, with a fair promise of success. In the traumatic cases, how- 
ever, the outlook for a radical cure is very meager indeed, as has been 
proved by my case also, in spite of the novel procedure attempted. 


STUDIES IN CHOLELITHIASIS. 

II. THE CLINICAL RELATIONSHIPS OF THE CHOLESTERINEMIA TO THE 
PATHOLOGICAL PROCESS. 

By Abraham O. Wilensky, M.D., 

NEW YORK, 

AND 

Marcus A. Rothschild, M.D., 

NEW YORK. 

(From the Pathological Laboratory of Mount -Sinai Hospital.) 


This communication will deal with the relationship of the eholes- 
terin content of the blood to diseased conditions of the bile passages, 
the vast majority of these being accompanied by stone formation. 
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The individual blood determinations will then be compared with 
anatomical conditions present, and when complicating factors 
are present their significance will be discussed and the proper inter- 
pretation indicated. Finally, the clinical value of these laboratory 
determinations in the making of any individual diagnosis will be 
discussed. 

The patients upon whom these studies were carried out were 
derived from the surgical services of Doctors Lilienthal, Beer, Berg, 
Elsberg and Moschcowitz at the Mount Sinai Hospital, New York. 
We are indebted to all of these gentlemen for their cooperation in 
this work. 

As indicated above, no case has been included in this series unless 
an accurate anatomical diagnosis, made either at operation or 
autopsy, Avas available. Wherever more than one cholesterin deter- 
mination was made before operation the figures given in the tables 
indicates an average. These figures are expressed in terms of 
milligrams of cholesterin for each 100 c.c. of blood. The methods 
employed in making the quantitative chemical estimations Avere 
described in the introductory paper of this series. 

The first table details in a general Avay the essential facts in all 
of the eases studied Avithout any attempt having been made to 
correlate the findings with the pathological conditions. In all of 
the folloAving tables the symbols indicating the degree of jaundice 
are to be interpreted as folloAA r s: 

+ = subicteric tint. 

+ + + + = very deep jaundice. 

+ + and + + + = intermediary degrees of jaundice. 

TABLE i. 


Cliolcstcrincmin, Temperature, 

Cnee. mg. per cent. F. Jaundice. 

185 0.322 99. G + + + + 

207 C. 125 101.2 

351 0.3075 100.0 

330 0.230 9S.6 

202 0.2125 98. G + 

331 0.1925 101. G 

328 0.190 9S.6 

184 0.2425 9S.0 ± 

104 0.2725 102. 0 

85 0.175 9S.G + 

405 0.235 98. G 

143 0.200 9S.G 

2“0 0.155 100.0 

24 0 0.170 100.4 

344 0.132 98. G 

302 0.125 100.4 

20" 0.250 99. S 

205 0.200 99. S 

284 0.1G2 98.6 

200 0.209 99.0 

204 0.205 98. G 

100 0.2725 9S.G -f-f 

voi-. 15G, no. 3. — srPTEMnun, 191S 11 
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Chofcslerinemm, Tcmpcrnturc, 

° ase * mg. per cent. F. Jaundice 

222 0.176 99.4 + 

226 0.190 9S.0 

276 0.220 99.2 

148 0.212 99.0 

254 0.242 98. 8 

160 0.190 99.0 

228 0.1475 101.6 

190 0.205 99.6 

203 0.1675 98.6 

181 0.110 102.4 

177 0.220 99.2 

04 0.150 

159 0.2975 98.6 

312 0.125 99.4 

300 0.190 100.4 

244 0.163 99.0 

433 0.1725 99.0 + 

132 0.200 

1 0.238 99.8 + + 

384 0.2075 98.6 

199 0.101 99.2 

162 0.235 ... + + 

501 0.130 99.0 

250 0.235 99.8 

225 0.420 100.0 + + + 

272 0.162 99.0 

169 0.155 100.8 

343 0.250 99.4 + + + + 

165 0.227 99.8 + + 

268 0.212 99.6 - 

264 0.200 99.4 

179 0.205 99.0 

151 0.215 

127 0.237 ... + 

269 0.230 102.0 + 

382 0.175 99.8 

473 0.1575 99.6 

119 0.2375 99.0 + 

126 0.200 98.6 + 

128 0.1625 9S.6 

195 0.176 100.2 

“S” 0.34S 98.6 

273 0.1675 99.2 

134 0.290 98.6 

172 0.155 99.8 + 

147 0.212 100.0 + 

178 0.2725 103.6 + + + + 

149 0.1328 100.4 + + 


In the following series of tables the cholesterin content of the 
blood is compared with the anatomical conditions present. These 
represent all of the pathological conditions one meets during the 
course of clinical, operating-room and autopsy experience. . In 
practically all of the cases the macroscopic diagnosis of the conditions 
present have been verified and amplified by histological examina- 
tion. These pathological conditions are as follows: 

1. Gall-bladders which show a practically normal histological 
structure and contain usually a thin light colored bile or. more 
rarely a viscid darker bile. Stones also are present varying in 
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number and size. The gall-bladder contents are very frequently 
bacteriologically sterile. 

2. Gall-bladders frequently dilated and showing a normal or 
only a slightly abnormal histological structure and containing a 
single stone more or less impacted in the neck of the gall-bladder 
or in the cystic duct. The contained bile is very thin and watery, 
the bacteriological examination of the gall-bladder contents fre- 
quently gives negative results. 

3. Large distended gall-bladders with walls of a normal thickness 
or somewhat thinned out, showing histologically more or less atrophy 
especially of the mucous membrane. The contained stones are 
numerous but lie loosely in the large amount of thin bile. Stones 
may also be present in the hepatic or common bile ducts and the 
ducts themselves may also be of larger caliber than normal. It 
may or may not be possible to cultivate bacteria from either the 
contained bile or stones, or from both. 

4. Gall-bladders in which infection has taken place, containing a 
thin pus or more rarely a thick creamy pus with stones. The w r alls 
are thickened and edematous and the mucous membrane is very 
frequently gangrenous. Abscesses may be present in the wall of 
the gall-bladder or between it and the liver bed, or more rarely in 
the substance of the liver a short distance away. The stones con- 
tained may be numerous, indicating that conditions correspond 
to groups 1 and 2, with an added infection, or only a single stone 
is present, indicating that a hydrops, as described in group 2, has 
become secondarily infected. In all of these the cystic duct usually 
becomes shut off. Stones may also be present in any of the ducts. 

5. Gall-bladders which have shrunken to less than their normal 
size and whose walls show a chronic productive inflammation, 
frequently with areas in which a more recent inflammatory reaction 
has occurred. The amount of pericholecystitis varies from a 
minimum to excessive degrees, in which it seriously hampers the 
necessary cholecystectomy. The contents of the gall-bladder may 
consist only of stones or bile which may or may not be purulent, or 
both of these; or thick emulsions of cholesterin, containing fragmen- 
tary stones, are present, and in which numerous cholesterin crystals 
can be seen under the microscope. When the cystic duct is open 
and a probe can be passed into the hepatic and common ducts the 
condition represents the end-results of groups 1 , 2 and 3 ; when the 
cystic duct has been obliterated the condition is the end-result of 
group 4. It rarely happens that the scarring and contracture has 
advanced so far that only a short stump represents the gall-bladder. 

G. Gall-bladders corresponding to those in groups 1 and 3, and 
with which there is associated a swelling of the head of the pancreas. 
Acute hemorrhagic pancreatitis of the fulminating type is not 
included in this group. 

i. Empyemata of the gall-bladder without stone formation. 
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These are pure infections, and bacteria can always be cultivated 
from the gall-bladder contents. 

8. Gall-bladders corresponding in structure to group 5 but 
without stone formation. These represent the end-results of those 
in group 7. 

The results of the quantitative chemical determinations, of the 
cholesterin content of the blood in these groups are detailed as 
follows: 


TABLE ir. — PATHOLOGICAL GROUP 1. 

Mg., per cent. 

Case No. 263, cholesterin blood content = 0.167 
91, “ “ = 0.150 

312, “ “ = 0.125 

172, “ “ = 0.155 

The cases grouped in Table II show normal figures for the choles- 
terin content of the blood. 

TABLE III. — PATHOLOGICAL GROUP 2. 

Mg., per cent. 

, Case No. 207, cholesterin blood content = 0.250 

250, “ “ = 0.235 


TABLE IA r . — PATHOLOGICAL GROUP 3. 





Mg., per cent. 

331, cholesterin blood content 

as 

0.1925 


32S, 

it 

u 

= 

0.190 


143, 

it 

a 

— 

0.200 


260, 

it 

tt 

= 

0.209 


276, 

ii 

tc 

= 

0.220 


254, 

a 

a 

= 

0.242 


166, 

u 

a 

= 

0.190 


268. 

a 

tt 

= 

0.212 


179, 

a 

u 

= 

0.205 


119, 

a 

a 

= 

0.237 

(jaundiced) 

134, 

u 

ti 

— 

0.290 


147, 

u 

* a 

= 

0.212 

(jaundiced) 

177, 

it 

a 

= 

0.220 


265, 

a 

it 

= 

0.200 


151, 

tt 

tt 

= 

0.215 



The cases grouped in Tables III and IV, corresponding to the 
pathological groups 2 and 3, are biologically of a similar order and 
therefore it is to be expected that the cholesterin content of the blood 
would show figures of approximately the same range. The figures 
are all high notwithstanding the fact that only two of all the patients 
in the series had obstruction in the common duct and were jaundiced. 
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TABLE V. — PATHOLOGICAL GROUP 4. 

Mg., per cent. 


194, cholesterin blood content 

= 

0.2725 (in puerperium) 

240, 

tt 

U 

= 

0.170 

302, 

tt 

it 

= 

0.125 

284, 

it 

« 

r= 

0.1625 

148, 

tt 

it 

as 

0.212 

228, 

it 

tt 

ss 

0.1475 

181, 

( i 

it 

as 

0.110 

384, 

it 

it 

= 

0.207 (diabetic) 

169, 

u 

tt 

SB 

0.155 

264, 

it 

it 

= 

0 . 200 (pregnant) 

127, 

it 

it 

as 

0.237 (jaundiced) 

382, 

tt 

it 

= 

0.175 

128, 

it 

tt 

“ 

0.162 

195, 

it 

tt 

as 

0.176 

178, 

it 

a 

as 

0.2725 (jaundiced) 

149, 

it 

tt 


0.132 


This table represents the findings in pathological group 4. The 
cholesterin content of the blood in these cases shows a normal or 
subnormal range unless some complicating factor is present. The 
individual explanations for the hypercholesterinemia cases are as 
follows: 

Case No. 194, patient in puerperal period. 

No. 264, patient pregnant. 

No. 127 and 178 had obstruction in the common duct. 

No. 384, patient was a diabetic. 

No. 148, we have no explanation for this last figure. Pos- 
sibly some complicating factor had been over- 
looked or omitted from the clinical records. 


TABLE VI. — PATHOLOGICAL GROUP 5. 





Mg., per cent. 

185, cholesterin blood content 

as 

0.322 

(jaundiced) 

207, 

it 

tt 

= 

0.125 


85, 

tt 

tt 

= 

0.175 


495, 

a 

it 

— 

0.235 


294, 

tt 

tt 


0.205 


222, 

it 

a 

= 

0.176 


226, 

tt 

tt 

= 

0.190 


190, 

tt 

tt 

— 

0.205 

(pregnant) 

159, 

tt 

it 

= 

0.297 


306, 

tt 

tt 

=5 

0.190 

(jaundiced) 

199, 

it 

tt 

= 

0.161 


162, 

it 

tt 

as 

0.235 

(jaundiced) 

501, 

tt 

tt 

as 

0.130 


272, 

it 

tt 

as 

0.162 


165, 

tt 

tt 

as 

0.227 

(jaundiced) 

269, 

tt 

tt 

= 

0.230 

(jaundiced) 

344, 

tt 

tt 


0.132 


270, 

tt 

tt 


0.155 


433, 

it 

tt 


0.1725 



Table VI gives the findings for the cases in group 5. The figures 
vary. A few are normal but most are high. Some of the high figures 
are so because of complicating factors. These are as follows: 
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Cases Nos. 162, 165, 185, and 269 are high because of obstruc- 
tion in the common duct. 

No. 306 is high because of common duct obstruction plus 
a nephritis. 

No. 190 was pregnant at the time of observation. 

TABLE VII. — PATHOLOGICAL GROUP 6. 

Mg., per cent. 

Case No. 202, cholcsterin blood content = 0.212 

132, “ « = 0.200 

225, “ “ = 0.420 

The figures in Table VII are uniformly high. 

TABLE VIII. — PATHOLOGICAL GROUP 7. 

Me., per cent. 

Case No. 100, cholestcrin blood content = 0.272 (jaundiced) 

343, “ “ = 0.250 (jaundiced) 

473, “ “ =0.157 

TABLE DC. — PATHOLOGICAL GROUP 8. 

Mg., per cent. 

Case No. 184, cholcsterin blood content = 0.2425 (jaundiced) 

126. “ “ = 0.200 (jaundiced) 

In Tables VIII and IX are the figures for the cases in groups 7 and 8. 
They are usually normal unless some complicating factor is present. 
All of the high figures given are due to a coexisting common duct 
obstruction due to inflammatory swelling. 

Discussion. Diseased conditions of the bile passages are very 
liable to become associated with or initiated by disturbances in the 
normal physiological processes of the eholesterin metabolism, and 
in accordance with the pathological activities are readily divided 
into turn classes: 

1. Those without gall-stone formation. 

2. Those will gall-stone formation. 

The diseased condition of the bile passages may have been initiated 
by a bacterial infection. It may remain a purely infective process 
or it may cause changes in the excreted bile, with subsequent stone 
formation; or, as pointed out in the first paper, there may be a 
primary disturbance in the eholesterin metabolism leading to a 
precipitation of stones and finding its inception most frequently 
during the physiological period of pregnancy. A quiescent period 
may then follow, and frequently this continues, with or without 
symptoms, for the remainder of that particular individual’s life. 
Recrudescences may, however, occur, perhaps frequently repeated 
at irregular intervals, due either to repetitions of the physiological 
disturbances or to renewed or complicating infection, or to both, 
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and occurring either independently at different times or simul- 
taneously at the same time. . In these metabolic disturbances the 
bile passages undergo changes either mechanically, owing to the 
presence of stones which act as foreign bodies or as a response to 
the added bacterial infection, or to the combination of these two 
acting together or alternately at different times. 

At any given moment the state of the blood’s content of choles- 
terin is influenced on both sides of the normal range by associated 
conditions of the body which may have nothing in common with the 
physiological processes of the cholesterin metabolism and the inter- 
pretation of any blood determination must take into account these 
complicating factors. These are as follows: 

1. The cholesterin content of the blood is lowered: 

(a) By a diet which is poor in lipoids. 

( b ) By the occurrence of high temperatures. 

2. The cholesterin content of the blood is increased. 

(a) By a diet excessively rich in lipoids. 

(b) By the presence of other diseased conditions especially athero- 
sclerosis, diabetes and nephritis. 

(c) During pregnancy. The hypercholesterinemia of pregnancy 
usually lasts for a variable period after evacuation of the uterus. 

(d) By the presence of obstruction in the common bile duct. If 
the obstruction, however, is not absolute, as indicated by the degree 
of the accompanying jaundice, the cholesterin content of the blood 
may not be increased. This is illustrated in Table X. 


TABLE X. 


Temperature 

Mg., per cent, F, 


Case No. 185, cholesterin 


0.322 

(jaundice) + + + + 

99.6 

202, 

« 

= 

0.2125 

+ 

98.6 

184, 

tt 

— 

0.2425 

H- 

98.0 

106, 

tt 

= 

0.2725 

+ + 

98.6 

222, 

tt 


0.176 

+ 

99.4 

244, 

it 

= 

0.163 

+ 

99.0 

1, 

tt 

= 

0.238 

+ + 

99.8 

162, 

u 

= 

0.235 

+ + 

100.0 

225, 

tt 

= 

0.420 

+ + + 

100.0 

343, 

tt 


0.250 

+ + + + 

99.4 

165, 

tt 

— 

0.227 

+ + 

99.8 

127, 

tt 


0.237 

-f 


269, 

it 

= 

0.230 

+ 

102.0 

119, 

tt 

s= 

0.2375 

+ 


126, 

tt 

— 

0.200 

+ 

98.6 

172, 

it 

= 

0.155 

+ 

99.8 

147, 

tt 

= 

0.212 

+ 

100.0 

178, 

it 


0.272 

+ + + + 

103.6 

149, 

tt 


0.132 

+ + 

100.4 

In the classifications given 

in the 

first half of this paper the indi- 


vidual tables seem to show a uniformity in the cholesterin contents 
of the blood for each group of cases, when all of the complicating 
factors detailed above are properly taken into account. The only 
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apparent discrepancies would be found in the cases grouped in Table 
VI (pathological group 5). The explanation of these apparent 
discrepancies lies in the natural history of these disturbances. 

During our studies it has become increasingly evident that the 
subdivisions into groups attempted above is artificial and that 
these groups form a continuous progression. This has already been 
hinted at in describing these groups. The biological sequence of 
events may be one of three: 

1. The pure infections illustrated best in groups 7 and S (Tables 
VIII and IX). The element of the cholesterin metabolism does not 
enter unless there is a complicating obstruction in the common bile 
duct. Only in that contingency does the cholesterin content of the 
blood range high. The complicating obstruction is due to swelling 
in the duct or to inflammatory swelling or adhesions about the duct. 
The affection begins as an empyema of the gall-bladder, and when 
repeated recrudescences of infection are permitted it terminates in 
the contracted and shrunken gall-bladder of group S (Table IX). 

2. The cases that have their origin in disturbances in the choles- 
terin metabolism. Most often these disturbances in function are 
initiated by the physiological changes which accompany pregnancy. 
The hypercholesterinemia of pregnancy may reach such a degree 
that the accompanying supersaturation of blood and bile is rectified 
to the normal by a precipitation of stones in some portion of the 
bile passages, almost always the gall-bladder. This immediately 
furnishes the explanation for the patients with normal gall-bladders 
containing stones, the cholesterin contents of whose bloods are 
normal. At some time previous to the observation there had 
occurred a hypercholesterinemia which had been restored to the 
normal by a precipitation of stones. No further hypercholes- 
terinemic crisis having occurred, these patients have had symptoms 
due to the mechanical effects of the stones acting as foreign bodies 
and have submitted themselves to operation at this stage. It is to 
be expected that the cholesterin content of the blood of such patients 
would be normal at the time of operation. 

The original factor which had caused the hypercholesterinemia 
may continue, however, or may be repeated at intervals, so that at 
the time of observation the cholesterin content of the blood is rela- 
tively high. These are conditions exemplified in group 2 (Table 
III) and to a large extent in group 3 (Table IV). 

3. Combinations of infection and disturbed cholesterin metab- 
olism may occur either simultaneously or alternately and with 
different degrees of intensity. Depending on the factor which is 
paramount, or the stage of the process, or the presence or absence 
of complicating factors, which now become numerous, the cholesterin 
content of the blood is found to be below the normal, at the normal 
or much above the normal range. These cases are illustrated in 
groups 2, 3, 4 and 5 (Tables III, IV, V and VI). 
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The apparent discrepancies in the figures given in Table VI 
(group 5) are now explainable. This group represents the end- 
results of several other groups and the cholesterin content of the 
blood is found to vary as these do. 

From the foregoing facts it must be conceded that in any given 
case the diagnostic value of any determination of the cholesterin 
content of the blood is a variable and dubious one. One can sum- 
marize those gall-bladder conditions in which the cholesterin con- 
tent of the blood is normal as follows: 

1. In the presence of stones in a normal gall-bladder, without 
common duct obstruction and with or without high temperatures. 

2. In the presence of a chronically inflamed gall-bladder con- 
taining stones without common duct obstruction and with or with- 
out high temperatures. 

3. In the presence of any of the above with incomplete obstruc- 
tion of the common bile duct. 

4. In the presence of an empyema of the gall-bladder, with or 
without stones, with low or high temperatures and with no obstruc- 
tion in the common duct. 

5. In conditions as in the preceding division (4), with partial or 
complete obstruction of the common duet. 

The finding of a hypercholesterinemic condition, while usually 
pointing to some disturbance in the cholesterin metabolism and in 
the bile passages, is always subject to correction in the presence of 
any of those complicating factors, mentioned in the early part of 
this discussion, which, by themselves, are capable of increasing the 
cholesterin content of the blood. And when this correction is to be 
made it becomes difficult, if not impossible, to decide whether the 
entire excess of the cholesterin in the blood above the normal is 
due wholly or only in part to these complicating factors. The situa- 
tion becomes all the more complex when it is known that it is pos- 
sible to obtain hypercholesterinemic figures in other diseased con- 
ditions, some of which are herewith illustrated: 


TABLE XI. 


Case No. 

Cholcsterinemia, 
Mg., per cent. 

Diagnosis, 

Temperature, 

F. 

224 

. . 0.190 

Neurosis 

98.6 

243 

. . 0.265 

Diabetes 

9S.0 

369 

. . 0.200 

Tuberculosis 

100.2 

317 

. . 0.2625 

Carcinoma of liver 

102.0 

534 

. . 0.220 

Colloid goiter 

99.0 

215 

. . 0.200 

Nephritis 

98.6 

214 

. . 0.190 

Nephritis 

98.6 

283 

. . 0.205 

Phlebitis of leg 


"S" 

. . 0.325 

Carcinoma of stomach 

9S.0 

"It” 

. . 0.200 

Sepsis 

100.4 

"TR" .... 

. . 0.250 

Gastric ulcer 


“S\V” .... 

. . 0.220 

Chronic appendicitis 
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Tlie occurrence of a liypercholcsterinemia can be used as a diag- 
nostic factor in only one circumstance. When a distinction must 
be made between the jaundice due to cirrhosis of the liver and the 
jaundice due to common duct obstruction the finding of a hyper- 
cholesterinemic condition indicates that obstruction is present. 
Cirrhotic conditions uniformly give low figures for the cholesterin 
content of the blood. 

Such a state of affairs goes to show that with gall-bladder condi- 
tions the proper interpretation of any cholesterin determination is 
only possible after a knowledge is obtained of the actual anatomical 
conditions. Only then is one enabled to reason backward and 
deduce the natural history of the actual pathological disturbance 
which underlies the entire disease. Such knowledge will then furnish 
scientifically correct and adequate data upon which a rational 
method of treatment may be based. 
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armies of both sides. America was awakened to it by the public 
press which published story after story of the decimation of the 
French forces by this disease, and though little was said about it, 
save in the more technical journals, we know today that the armies 
of the other countries were suffering in much the same way. The 
French Government itself was aroused to take active steps for the 
provision of its soldiers with tuberculosis, and America at the same 
time began to raise money to help in what was reported to be such 
an appalling situation. 

In France the Service de Sante, of the Army, under Monsieur 
Justin Godart, Sous-Secretaire d’Etat, established by the end of 
the third year of war numerous hospitals for soldiers with tubercu- 
losis called “Ilopitaux Sanitaires.” They were largely composed 
of the sanatoria which, through private sources, had been provid- 
ing for the civil population before the war and of former convents 
and schools which were utilized and turned into housing places 
for the consumptives. Already fifteen years before the war there 
had been formed by the Department of the Interior a permanent 
committee charged with the problem of controlling tuberculosis. 
In 1915, however, when the question became more acute, a new 
powerful central committee was formed, with the chief object of 
collecting and distributing funds gathered for the care of discharged 
soldiers with tuberculosis and further of coordinating the work of 
the departmental committee which had been given the direct work 
of dealing with these soldiers after their release from the army 
and Department of Interior hospitals. In addition to this the 
Department of the Interior in October, 1915, received permission of 
the government to establish a credit of 2,000,000 francs, which was 
raised to 5,000,000 francs in 1917. This money it used in the 
opening of thirty Stations Sanitaires to receive the soldiers on 
discharge from the Hopitaux Sanitaires of the army and in assisting 
the departmental committees in the home care of these cases after 
their discharge from the Stations Sanitaires. 

In addition to this there existed a private organization in Paris 
known as the “Tuberculeux de la Guerre,” with Mrs. Edward 
Tuck as its president, Mrs. Edith Wharton as its vice-president 
and Mr. Blair Fairchild as its secretary, which undertook to pro- 
vider number of sanatoria for the same group of soldiers reformed 
on account of tuberculosis. A large part of the money for this 
work was raised in America, especially in Boston, through the 
efforts of Miss Sally Fairchild, and in New York, through Mr. 
Walter Maynard. 

+ Durihg the time that these organizations were performing their 
tasks the Rockefeller Foundation sent Dr. Herman Biggs to France 
to make a study of the situation and to report on the advisability 
of this Foundation undertaking an antituberculosis campaign 
under its supervision. As a result of Dr. Biggs’s report, a com- 
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mission was formed, with Dr. Farrand as its director, Dr. James 
Alexander Miller and Dr. Selskar M. Gunn, as associate directors, 
who were commissioned to come to France and undertake, in coop- 
eration with the French, a campaign against tuberculosis. Shortly 
before the consummation of this commission, America had entered 
the war and the American Red Cross announced its drive for 
$100,000,000 for assistance in connection with the war in France. 
One of the chief appeals which it made to the people of America 
was for assistance in the field of tuberculosis and in preparation of 
its plans in carrying out this work. Mr. Homer Folks was asked 
to take charge of its crusade against tuberculosis, and was later 
made an assistant director of the Rockefeller Commission. Upon 
his arrival in France, in the early days of July, Major Murphy, ' 
commissioner for the American Red Cross for Western Europe, 
invited Mr. Folks to take charge of the whole of the work of the 
Department of Civil Affairs. Mr. Folks accepted this position 
and appointed Dr. William Charles White, who had come to 
France in June to take charge of the work of the Tuberculeux de la 
Guerre, to the position of the Chief of the Bureau of Tuberculosis. 
Dr. White was also made an associate director of the Rockefeller 
Commission. In this way all the American effort in the tubercu- 
losis campaign in France was carefully correlated and started on 
its mission. 

The first task was a division of labor between the Red Cross 
and the Rockefeller Foundation, so that their efforts would con- • 
template a uniformity of results. The Rockefeller Commission 
undertook a study of the conditions existing, the provision of 
dispensary service, an educational campaign and the selection of' 
two units — one an arrondissement of Paris and another a depart- 
ment of France — in which it would provide a model organization 
to be used as an object lesson in American methods. 

The Red Cross Bureau of Tuberculosis undertook the more 
immediate fields of the work, such as the provision of hospitals, 
improvements of conditions in temporary hospitals, assistance to 
French organizations dealing with tuberculosis and a careful study 
of the whole tuberculosis situation in France, which might be 
used in conjunction with the Foundation’s work for a permanent 
program and lasting evidence of the work of America. 

This article will deal mainly with the work of the Bureau of 
Tuberculosis. To present it clearly I have divided the subject 
into the following divisions: 

1. Provision of new beds in existing French institutions. 

2. Improvement of conditions in existing French institutions. 

3. Provision of new hospitals for the civil population, conducted 
entirely by the Red Cross. 

4. Cooperation with the Rockefeller Commission. 

5. The establishment of a hospital admission bureau. 
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6. Provision of hospital for American soldiers. 

7. Provision for Serbs. 

8. Its permanent work of departmental reconstruction with its 
preliminary survey and subsidy as the basis of its future lasting 
effort in France. 

Provision of New Beds in Existing French Institutions. Bligny 
Sanatorium. One of the suggestions of Dr. Biggs’s report was 
the completion of the sanatorium at Bligny near Paris. This 
sanatorium at the beginning of the war already had provided by 
its excellent modern buildings for about 200 patients and had 
under more or less complete construction provision for about 350 
more patients. In 1914, however, all building work in France 
was dropped, and where busy workmen had been employed, idle- 
ness and disuse became apparent. Grass grew about and covered 
the materials for construction; the iron and forges rusted and the 
parts of the building which should have been covered, being exposed 
to wind and weather, suffered from slow disintegration. Those 
buildings in use were later taken over by the Service de Sante of 
the army for the use of soldiers with tuberculosis, under Dr. Gui- 
nard, who was the medical director of the institution, and its use 
for the civil population was discontinued. It was in this condition 
that we found it in September, 1917, and following Dr. Biggs’s 
suggestion, it was considered wise to undertake completion of 
those parts of the institution which were most nearly ready for 
occupancy. After a conference with the Sendee de Sante and the 
board of management of Bligny, visits to the institution with the 
architect, Mr. Yaudoyer, and our own construction department 
under Mr. William Emerson, it was found that an appropriation of 
406,000 francs would complete the building and provide for 250 
more tuberculous soldiers. Much of the material required for 
this completion was available under the former contracts, either 
on the ground or in the workshops of the contractors. This pro- 
vided for the closing of the windows of the building, the comple- 
tion of the tiling, the central heating plant, the equipment of the 
kitchen, the dining room and the terraces. The arrangements 
were finally consummated and work started toward the end of 
September, with the hope that by January patients would be 
admitted to the institution. This, however, did not reckon with 
the difficulties of construction work in France today, and it was 
not until March that these beds were ready for use. It was, 
however, perhaps as well, because in March the great new German 
offensive began and Bligny Sanatorium was able to take 150 
soldiers — wounded and tuberculous — from a hospital evacuated 
because of the drive against Montdidier. 

Hopital St. Joseph. Shortly after the work was started at 
Bligny, Dr. A. H. Garvin, assistant chief of the Bureau of Tuber- 
culosis, and Dr. Wyatt, in charge of the dispensary work of the 
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nineteenth arrondissement under the Rockefeller Foundation, found 
in the fourteenth arrondissement of Paris a very keen interest in 
the tuberculosis problem on the part of the board of management 
of the Hopital St Joseph. This institution, which is one of the 
largest and best hospitals in Paris, had purchased an old convent 
with its adjoining garden and had plans under way for reconstruct- 
ing the building and utilizing it for tuberculosis hospitalization, 
with wards for men and women, a dispensary service, a recreation 
hall and day camp in adjoining buildings. The dispensary was to 
be conducted in conjunction with home visiting work. The war 
stopped all of its plans. 

After consultation with the board of management it was found 
that if the Red Cross would contribute 285,000 francs, Hopital 
St. Joseph would be able to add 208,000 francs for the completion 
of the building and thereby secure 250 more available beds for the 
civil population in and around Paris. The details of this arrange- 
ment were finally consummated. 

As a result, however, of this gift a great step forward has been 
made in the partitioning of Paris for intensive dispensary work, 
for it has been possible to secure the hearty cooperation of the 
administration of Hopital St. Joseph in an attempt so to divide the 
city that the tuberculosis work will be uniform and the different 
institutions dealing with the problem not overlap in their activities. 

Improvement of Conditions in Existing French Institutions. In 
the first few months of our work in France it became apparent that 
the tuberculous portion of the population fell into six more or less 
well-defined groups, for the care of some of which new organizations 
had been started. These six' groups are as follows: 

1. Soldiers who were still under the jurisdiction of the Service 
de Sante of the army and cared for in the hopitaux sanitaires. On 
October 31, 1917, there were 8879 of these for which the Service de 
Sante had provided 6521 beds in 37 hospitals. This group was 
composed of those who might still be of service to the army upon 
improvement in health. 

2. Discharged soldiers of the second class whose connection 
with the army was completely severed and who were known as 
“Reformes No. 2.” From August 2, 1914, to October 31, 1917, 
there were 80,551 soldiers discharged from the army on account of 
tuberculosis, and the Department of the Interior undertook to 
provide for their care by means of stations sanitaires and comites 
departementaux. The former by 3000 beds accepted patients for 
three months from the hopitaux sanitaires; the latter provided 
individual assistance after their discharge. 

3. The third group was composed of the rapatries. These 
rapatries were that portion of the population which had been 
engulfed by the German advance into France and Belgium, and 
being no longer of any economic service to Germany— the diseased 
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of all kinds, the old, the children, the maimed and disabled— were 
sent back into France. Among them were a large number of 
tuberculous. For the care of this group practically no provision 
had been made in the summer of 191G. 

4. The fourth group was composed of refugees who fled before 
the German advance. These became naturally quickly merged in 
the civil population, but were taken by various organizations as 
separate groups, to which were given additional food, clothing, 
furniture and medical care. Among them also were numbers of 
tuberculous, and they were packed in the various cities and towns 
in the worst sort of sanitary conditions in any available buildings 
which could be made rapidly ready for their reception. No pro- 
vision was made for the care of this moiety of the population. 

5. The fifth group was the whole civil population of France. 
Practically all the institutions that had been available for them 
before the war were now utilized by the Service de Sante of the 
army, and there was nothing available for the women, children 
and old men suffering from tuberculosis. 

G. The sixth group was composed of the refugees from other 
nations, chiefly Serbians and Belgians. For these France did her 
utmost with a generosity characteristic of her attitude, but natu- 
rally with her other burdens all she could do was inadequate. 

A careful survey of the field indicated that the direction in which 
the Red Cross assistance could best be given was to those with whom 
France was having the greatest difficulty. These groups were the 
completely discharged soldiers, many of whom had now no longer 
any families, having been drafted from the devastated regions, the 
rapatries, the refugees, the civil population and the foreign refugees. 

With the main objective of leaving the assistance in the hands 
of the French who had already been organized for these various 
purposes, the Bureau of Tuberculosis undertook to assist the 
existing French organizations and hospitals for the care of the 
above groups. The first opportunity was presented after seeing 
the conditions in seven sets of barracks which had been provided 
by the assistance publique in connection with the large hospitals 
and almshouses in Paris. These barracks were temporary structures 
of wood and had been provided for completely discharged soldiers— 
Reformes No. 2 — but the conditions in them were such that from 
lack of food and insufficient equipment the patients would not 
remain long. There were available in this way 1052 beds, of 
which only 174 were occupied. It was felt after examining them 
that with diet kitchens, recreations rooms, additional clothing and 
materials to brighten their aspect, such as bed covers and flowers, 
that these beds might be filled up and a division of the Bureau under 
Mademoiselle Noufflard, a Frenchwomen who had already won the 
Croix de Guerre for her services at the Front, was created for this 
purpose. The success of the work of Mademoiselle Noufflard and 
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her assistants has been remarkable. Not only has she increased 
the number of tuberculous patients in the barracks from 174 to 
657, thus providing for the segregation of this many more consump- 
tives, but she has been able to exert a marked influence for good 
on the whole policy of the assistance publique in its relation to the 
tuberculosis problem. New construction in the shape of cure 
halls, dining rooms and recreation rooms were provided by the 
Red Cross and at St. Antoine by Mrs. H. B. Duryea, of New York. 
Additional nurses were also provided at the expense of the American 
Red Cross. 

Institutions for Tuberculosis in the Best of France. Immediately 
following this division of the work for Paris a new division for 
institutions dealing with tuberculosis outside of Paris was created 
with a triple object in view: 

L To assure the French people that the American Red Cross 
had the desire to help in the situation. 

2. To help the patients already in hospitals suffering from 
tuberculosis. 

3. To gather an inventory of the equipment already possessed 
by France for the war against tuberculosis. 

This new division was begun under the supervision of Dr. Garvin, 
the assistant chief of the bureau, and four visitors were started on 
a tour, department by department, over the whole of France. 
These visitors found that tuberculous patients were housed in 
the following types of institutions: 

1. Hopitaux sanitaires. 

2. Stations sanitaires. 

3. Hopitaux mixtes (which formerly were civil hospitals, but now 
take military and civil cases). 

4. Hopitaux complementaires (annexes to military hospitals). 

5. Sanatoria. 

6. Hospitals for bone and gland tuberculosis. 

These provided 11,000 beds for tuberculosis of all kinds for a 
population of 39,500,000 people, with a total death-rate from 
tuberculosis in 1913 of 84,443. Many of these institutions required 
additional bedding, additional food and additional equipment, which 
the American Red Cross undertook to furnish at a cost of approxi- 
mately 100,000 francs a month. It utilized, however, this assist- 
ance as a means of gaining an accurate knowledge upon which to 
base its future constructive work. Each visitor was given a 
questionnaire, carefully prepared by Dr. Baxter, assistant chief, 
and Miss Laws, secretary of the bureau, to be filled in under the 
following headings: 

1. General information. 

2. Admission requirements. 

3. Administration and employees. 

4. Physical condition of buildings and grounds. 
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5. Structural needs. 

6. Improvements in general service for present needs. 

7 . Desirability of institution as a factor in departmental needs. 

S. Miscellaneous local tuberculosis institutions and associations. 

9. Municipal information in general. 

10. Summary and recommendation. 

These general headings were divided under numerous sub- 
headings, as for instance, under Physical Condition of Buildings and 
Grounds, -were considered wards, sanitation, ventilation, heating, 
disinfection, toilets, general surroundings, etc. 

As each of these reports came back to the office it was carefully 
analyzed and utilized as a basis for the future proposals which will 
be considered under the heading of “Departmental Organization” 
later in this article. Through this division of the work, assistance 
was given in five months to approximately 12,000 tuberculous 
patients. 

A second field of work in connection with the French institution, 
of which there have been a number of examples, is exemplified by 
the assistance given to the Hopital d’Ormesson. This was the 
first hospital in France for the care of tuberculous children. On 
April 15, 1916, it opened one of its buildings for 160 tuberculous 
soldiers by an arrangement with the Service de Sante for three 
francs per day per patient. It soon found its deficit amounted to 
about 10,000 francs a month, and it was unable to continue, and so 
notified the Sendee de Sante. After visitation to the hospital and 
seeing the excellent work that was done, an agreement was reached 
between the hospital board and the Service de Sante that the 
American Red Cross would make up the deficit and so continue 
the use of the 160 beds which would otherwise have been unavail- 
able. 

The Bureau of Tuberculosis was also able to help Mademoiselle 
Chaptal, one of the pioneers in tuberculosis work in France, to 
procure through her organization, by a gift equal to the amount 
contributed by it, a hospital of 40 beds for tuberculous women of 
the civil population. This type of work continues from time to 
time and is considered an excellent method of securing permanent 
provision of beds under stable organizations. 

Provision of New Hospitals for the Civil Population. It soon 
became apparent that the most urgent need in France was the 
provision of institutions for the tuberculous members of the three 
groups of population — civil, rapatriated and refugee mentioned 
above. For these France had been able to do very little during this 
time of emergency. The Bureau of Tuberculosis, therefore, under- 
took to assist in this field. 

It chose as its field of operation the two largest centers of popu- 
lation, Paris and Lyons. It received the offer from the Department 
of the Seine of certain properties known as Hachette and Malabry, 
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which this department had purchased before the war for the con- 
struction of cheap houses for working people, by a plan known as 
the “ Garden City Plant.” This work, under the direction of Henri 
Sellier, whose conception it was, was arrested by the beginning of 
the war. Mr. Sellier, however, was interested in the whole tuber- 
culosis problem and offered the properties, free of rent, to the Bureau 
of Tuberculosis, to be utilized for the housing of consumptives of 
the refugee and repatriated portions of the population. Mr. Sellier 
had formerly offered the property to Mr. Brissac, Sous-Secretaire of 
the Department of the Interior, and to Dr. Leon Bernard, of the 
Comite National d’ Assistance aux Anciens Militaires Tuberculeux, 
but owing to lack of funds it could not be used by them. After a 
conference with all parties concerned it was finally turned over to 
the Bureau of Tuberculosis of the American Red Cross, and under 
the direction of Dr. James L. Gamble the work of rehabilitation 
of the building was commenced, utilizing for the labor a group of 
American and English Friends. 

The two properties given by the Department of the Seine for 
this work comprised in all about 150 acres of ground, with three 
large houses and a number of outbuildings. The Bureau of Tuber- 
culosis was able to secure in the immediate neighborhood also two 
other large houses, rent free, for the purpose of enlarging the 
number of patients whom they could accommodate. Work of 
reparation was started on the main building toward the middle of 
November, and on Christmas Day following the first three refugees 
with tuberculosis was admitted. This number increased week by 
week until at the present time there are about 150 women and 
children refugees in the institution. The future plans for this 
whole property, to which the name of Edward L. Trudeau has been 
given as a fitting name, both to honor the greatest American physi- 
cian in the tuberculosis world and to bring about a feeling of unity 
between the two countries based upon Dr. Trudeau’s French 
origin, contemplate the following different groupings of people: 
A sanatorium for women, a detention house for entering children, 
a hospital for tuberculous children, a preventorium for children 
of tuberculous parents and a colony for families with a tuberculous 
member from which the sick one cannot be separated. With the 
completion of the project, approximately 2000 persons in which 
tuberculosis is a common factor will be cared for. The work is 
being carried out in cooperation with the Department of the Interior 
of the French Government, the dispensary service is of the Rocke- 
feller Foundation and our own Hospital Admission Bureau. The 
economic value of gathering these various functions of the bureau 
in the same immediate region near Paris, its source of supply of 
patients, is an important one, solving many of the difficulties of 
transportation and central administration which are serious even 
in peace times but much magnified under the present war conditions. 
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liic colony plan, or "school for housing,” as it has been called, 
merits perhaps a paragraph of explanation. It is a new implement 
in the field of tuberculosis stimulated by an emergency and follow- 
ing somewhat the lines of the Home Hospital Plan of New York 
City, but in a much more economic way. Miss Helen Knight 
Smith, formerly of the Home Hospital Service, and Mr. John 
Kincaid are at the present time developing this plan. The necessity 
for it arises from the homeless population which comes from behind 
the German lines. Many of these have tuberculous members which 
they refuse to give up, having already lost other members through 
segregation by the Germans. If these were allowed to go with 
their tuberculous member into the housing conditions provided for 
repatries it would mean, naturally, many chances of infection of 
other portions of the population. They all, moreover, have a 
keen desire to return to the regions from which they have been 
evacuated as soon as the war is ended. They are thus a displaced 
and transient population. The plan of the home colony contem- 
plates taking them during the transient period in small houses 
specially constructed for the care of an individual tuberculous 
member. Each house is composed of three rooms — -two sleeping 
rooms and a living room — with a small porch for the consumptive 
member. Each family will perform its own household duties, the 
children will be occupied in open-air schools, those members able 
to work will be given vocational training, based upon the vocations 
most likely to enable them to earn their living when they return to 
their homes, such as gardening, carpentry, tailoring and shoemaking, 
all families will be under careful intensive instruction in hygienic 
living, the expenditure of the family budget, cleanliness and citizen- 
ship. Amusements will also be provided through voluntary work 
by those who are interested in this field. The details of this plan 
need not be further elaborated here, but if it be successful for the 
necessity which compels it, it will undoubtedly be feasible for many 
of out large city problems for tuberculous families at home, both 
from its economic aspect and from its educational value, for without 
question the domiciliary care of the consumptive now looms as one 
of the most important factors in our war against tuberculosis. 

Asile Ste. Eugenic. A simpler project is under way in the next 
largest center of population — Lyons. Here by cooperation with 
the Hospice Board which controls a number of the hospitals of the 
city of Lyons the Bureau of Tuberculosis received, rent free, a large 
hospital building and five barracks for the housing of rapatrfe and 
refugees — women and children — suffering from tuberculosis. This 
hospital, under the charge of Lieutenant Beilis, U. S. M. R. C-, was 
opened in November, 1916, with provision for 210 patients. A good 
deal of reconstruction, painting and cleaning had to be undertaken, 
but this was accomplished with great rapidity through the com- 
bined efforts of the Hospice Board and the Red Cross. 
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Lyons, situated as it is on the direct line from Evian through 
which the rapatries enter France, forms a sort of clearing house 
for the tuberculous portion of this group. The Asile Ste. Eugenie 
works in conjunction with the French Bureau for idle Care of 
Rapatries and with the committee of Lyons which has their distri- 
bution in charge. The food and its preparation, the laundry and 
the equipment are all provided by the Hospice Board, the Red 
Cross paying a per capita rate per day per patient of between three 
and six francs based upon the cost to the Hospice Board itself. 
The Red Cross receives from the French Government 2.75 francs 
to 3.25 francs for the care of each case which it cares for, thus 
reducing its actual expense of operation. The Red Cross in addi- 
tion provides the medical care and most of the nursing. It is planned 
at the present time to increase the work at Lyons to assist that 
portion of the civil population which is not at the present time 
permitted to enter the Asile Ste. Eugenie. 

Cooperation with the Rockefeller Commission. As mentioned above 
the plans of the Rockefeller Foundation were formulated on the 
basis of a long-distance view of the best permanent general organi- 
zation for the war against tuberculosis in France. At the begin- 
ning of its work it was necessary for it to take a very careful survey 
of the whole situation, and it was consequently unprepared to do 
the immediate types of work found to be necessary. Wherever 
it was necessary, however, to give additional equipment in the 
nineteenth arrondissement of Paris or in its model Department of 
Eure-et-Loire or in its educational campaign, the Bureau of Tuber- 
culosis accepted with interest the responsibility of providing the 
things desired. This assistance consisted of appropriations for 
dispensary construction, appropriations for educational pamphlets 
and assistance in the provision of hospital beds. 

The Hospital Admission Bureau. With the publicity which 
heralded the work of the Rockefeller Foundation and the American 
Red Cross in the field of tuberculosis in France the requests for 
assistance for individual cases became a prominent factor almost 
from the first day .of our arrival in France. This was more pro- 
nounced, inasmuch as the work of the Bureau of Tuberculosis com- 
menced by the acceptance of an already-going concern, the Tuber- 
culeux de la Guerre. It was soon apparent that some special 
division must be established for the handling of these cases, and in 
conference with Dr. Miller a division known as “The Hospital 
Admission Bureau” was made a part of the Bureau of Tuberculosis, 
since this Bureau had mainly to do with this work from the hospital 
side. The Hospital Admission Bureau was put in charge of Miss 
Shackford. Special cards were drafted by Mr. Dorlet, both for 
admission to the institutions and later follow-up work in the dis- 
pensaries upon tire discharge of the patients from the institutions. 

The Hospital Admission Bureau then undertook to get in cor- 



420 


WAR MEDICINE 


respondence with all the hospitals dealing with tuberculosis in 
France which had been recorded through our Division of Hospital 
Relief, to arrange with them for the acceptance of cases recom- 
mended. by our bureau on the payment of the per capita cost of 
the institution accepting .them. This per capita cost ranged from 
4.5 to 0.5 francs per day. The Hospital Admission Bureau from 
December 25, 1917, to April IS, 191S, had arranged for the placing 
of 759 cases of tuberculosis. It is hoped that this division of the 
bureau will grow into a permanent implement to be left in the 
hands of the French who up to our coming here had not been 
familiar with it, and that it will continue of great service in bringing 
the hospitals and dispensaries into close cooperation with each 
other. It has of course as one of its functions to place the proper 
types of eases in the institution suited for them and to see that 
cases are not lost track of upon their departure from the hospitals. 
It will also be the beginning of central registration of living tuber- 
culous eases which has not existed prior to this time in France. 

Provision of Hospital for American Soldiers. After studying 
carefully the question of the relation of tuberculosis to the various 
armies that had been fighting for the first three years of the war 
it was decided that the American Army, no matter how careful 
the exclusion of tuberculosis cases in the draft, would still have 
to deal with a group of cases which would develop tuberculosis from 
existing lesions not possible of diagnosis in the examinations given 
prior to conscription. It was thought that this was a field of 
work in which the American Red Cross could render assistance to 
our own army here in France. It seemed quite obvious that there 
would appear certain pneumonic types of tuberculosis, certain 
acute miliary cases, some severe hemorrhagic cases, many acute 
pleuritic cases with effusion, and probably a number of cases with 
tuberculosis in other parts of the body than the lungs. It seemed 
quite clear, too, that it wmuld scarcely be fair to these individual 
cases if acute in type to follow the general order of the army and 
send them home. With this thought in mind an offer was made to 
the army headquarters to provide a hospital to work in conjunction 
with the hospitals of evacuation near the shipping ports in which 
the Red Cross would be given permission to take care of such 
cases needing hospital care prior to their return home. The 
medical division of the army after looking into the problem found 
that as early as December the need for such an institution was 
already apparent and the offer has been accepted. The Bureau 
of Tuberculosis will, with the utmost speed at its command, under- 
take the provision of a hospital near Bordeaux, which will then 
be turned over to the army for its administration in the care of 
these acute types of cases. As the need grows it is hoped that a 
similar institution may be provided for the hospital at Savenay, 
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where most of the tuberculous soldiers are cared for at the present 
time in tents. 

The Problem of the Serbians in France. One of the earliest prob- 
lems presented to the American Red Cross was a request for 
assistance for tuberculous Serbian refugees in Prance. No exact 
figures could be found upon which to base such assistance, and 
yet there was apparently a great need to be dealt with. After 
searching in every available office of the Serbian representations in 
France and of the French Government, there was still not enough 
data upon which to start work. Consequently the Bureau of 
Tuberculosis started a division for the study of the Serbian question 
under Dr. Francis Georger and later Mrs. John Knox Freeman. A 
visit was made to all the Serbian camps in France and arrange- 
ments made for the examination in our various dispensaries of the 
Serbians thought to have tuberculosis. This work took a great 
many months, but as a result of it a complete report of exist- 
ing conditions among this group has been compiled and a recom- 
mendation made for the provision' of a hospital for the care of 
tuberculous Serbians. The French have done their utmost to help 
the Serbian situation, but were unable to take care of the tuber- 
culosis situation except by the admission of a few cases to the 
French military hospitals. The following statistics will sum up the 
situation as we found it: There were 17,285 Serbian refugees in 
France; of these were found 400 actually tuberculous, only 32 of 
which were receiving sanatorium care. It is hoped that the 
hospital for tuberculous Serbs will be under way before the close 
of April. 

Departmental Reorganization. The task of orienting themselves 
by those who came to France in the summer of 1917 to undertake 
the reorganization of social conditions in a foreign country with 
an environment and background of a world war was a very difficult 
one. Their mental attitude was at first one of constant comparison 
with the conditions at home and possibly a desire to reproduce here 
the organization which had been evolved in our own country. 
Gradually, however, the fact that it was a wholly different problem 
was borne in upon them. 

France had a democratic central government different in many 
aspects from that at home. She had never approached the tuber- 
culosis problem by governmental control prior to the war, and the 
work had been done mainly by voluntary organizations. The 
central government had changed five times during the period of 
the war, which left little opportunity for a permanent policy. 

France is divided into departments somewhat similar to our 
States, with the fundamental difference, however, that the prefects, 
who correspond to our governors, are appointed by the Ministry 
of the Interior and not elected by the people. This made local 
autonomy in health matters under the prefect difficult. In some 
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large centers of population the mayor is more powerful than the 
prefect of the department, and by virtue of being a senator in the 
central government or a former minister as well as mayor he may 
take precedence in authority in a way not likely to occur at home. 
In addition to this the war made a very strong War Department 
which overshadowed the Department of the Interior. The latter, 
however, had to accept the main burden of the tuberculosis problem. 
Then as at home large numbers of voluntary organizations had 
undertaken the task of raising money and making some provision 
to handle the sick in hospitals and dispensaries. 

The effort to steer a judicial course in this situation became 
more and more a task requiring the greatest tact. The mere gift 
of aid to those who were suffering already from tuberculosis in their 
homes or assistance to existing institutions was obviously not 
enough. There constantly presented itself to the minds of those 
charged with the direction of this work the demand for some 
definite plan to pursue with the object of leaving in the hands of 
the French themselves an organization which would be stable and 
arranged in such a way as to bring about the best results under 
governmental control. It was obviously impossible to do it through 
a changing central government. 

After studying the situation, however, for many months, it was 
finally decided that if the work could be begun in the departmental 
units and a proper organization established for each department 
the correlation of these at a later time would probably be a com- 
paratively easy thing. When this conclusion was reached the 
rearrangement of our knowledge on this basis was begim. Care- 
fully prepared cards on which was tabulated the general knowledge 
gathered from each department, division of department, city or 
town were printed under the following headings: 

Population. 

Total deaths. 

Deaths from tuberculosis. 

Estimated living cases. 

General death-rate. 

Tuberculosis death-rate per 1000 from the latest available 
figures. 

Then in two columns was shown a theoretical equipment for the 
control of tuberculosis under such conditions and a recommended 
program upon which it would be safe for the Red Cross to carry 
on the work with its available funds. On the back of the card 
was a list of the hospitals, sanatoria, dispensaries, institutions and 
organizations already existing. A subtraction of this latter. list 
from the recommended program naturally formed a lead at least 
as to what should be done in each region. This conception finally 
came to be the main field of work of the bureau. 

The Department of Indre-et-Loire may be taken as a typical 
example of the method pursued. The division of the French Red 
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Cross Society known as “Secours aux Blesses Militaires,” with 
the Comte de Pourtales as the district director, appealed to the 
Bureau of Tuberculosis for assistance in providing a hospital for 
tuberculosis at Tours. There existed already, however, in that 
department a Comite Departemental charged with the care of 
the reformes, a dispensary and a day camp under other organiza- 
tions. Upon the first visit of Monsieur de Pourtales he was asked 
if it Avould be possible for him to undertake the bringing together 
of these various organizations into one single group which would 
undertake, under the direction of the prefect, the handling of all 
tuberculosis problems in the department, and further to see what 
amount of money the various organizations could contribute toward 
a definite program. Pie was promised that if the organization could 
be consummated the American Red Cross would be willing to assist 
in an equal amount whatever they were able to do themselves. 

With this beginning and after later conferences in Tours and 
Paris, the desired results were finally attained and the Red Cross 
agreed to give 250,000 francs toward the provision of a hospital 
under the following terms: That the new committee take steps 
to organize the existing dispensaries under its general supervision; 
that it plan and install other dispensaries throughout the depart- 
ment; that it employ salaried trained visiting nurses for the dis- 
pensaries to organize and supervise the visiting work in the various 
communes; that plans for providing hospital beds for advanced 
cases be undertaken and that the American Red Cross pledge itself 
to assist in this work and the other needs of the department as they 
arose. 

In March, 1918, with the knowledge tabulated for most of the 
other departments in France and the success obtained in Indre-et- 
Loire, a new division of the Bureau of Tuberculosis was created 
under Mr. Frank E. Wing, who in conjunction with Dr. Alexander 
Bruno, of the Rockefeller Foundation, undertook the work of 
visiting France, department by department, with the object of 
proposing to them a similar plan. They began in the Departments 
of Loire Inferieure, Ule-et-Yilaine, Cotes-du-Nord, and Finistere. 
They are to visit each organization having to do with tuberculosis, 
such as the prefects and mayors, ,the comites departementaux, the 
three branches of the French Red Cross and all voluntary organi- 
zations dealing with tuberculosis, suggest the necessity of their 
coming together in a central group to accept the responsibility of 
all the work of the department, and as an incentive to them to do 
this the Bureau of Tuberculosis proposes to give them such assist- 
ance as it is able in dispensary and hospital equipment. This 
work will probably consume the greater part of a year or longer, but 
as a result it will leave a lasting impression of the American effort 
in France with the control of the tuberculosis problem in permanent 
hands in such a way that the work will continue after the necessity 
for the withdrawal of the American assistance. 
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1 he accompanying map prepared by Dr. Drolet will give some idea 
of the condition in the different departments from the stand-point 
of tuberculosis mortality in the year 1913, in which the last figures 
for such a computation were available. 



It is, in general, the plan of the bureau to go first into the blackest 
areas, which are those in which the mortality has been highest. 
This work is being carried out in’full cooperation with the Rocke- 
feller Foundation, which, if the plans mature, will continue the 
work after the Red Cross assistance has, been discontinued. I he 
spirit in all of this work exemplifies a determination to make the 
assistance given to France in this epoch of her history the best 
expression of America’s interest in the burden which she has carried 
so long. It is one in which all personalities have been suppressed 
and only an ultimate of what is best for France and her condition 
considered, and it is the hope of all who have been interested in it 
that it may meet the purpose for which the funds in America have 


been contributed. 
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The Ration and the Requirement of Food for Children. — Pfaundler 
(, Munchen . med. Wchnschr., 1918, lxv, 173). In October, 1917, the 
civilian ration for the population of Munich contained 56.7 grams of 
protein, 30.5 grams of fat, 308 grams of carbohydrate and had a fuel 
value of 1760 calories. It was constituted as follows: Bread, 285 grams; 
potatoes, 500 grams; egg, 6.4 grams; meat, 35 grams; sugar, 28.6 
grams; butter, 10 grams; milk, 250 c.c.; cheese, 15 grams; grits, 15 
grams. The cereals contained 26 grams of the total protein, meat 7.7 
grams, milk and cheese 11.7 grams, and egg 0.8 gram. This ration was 
not materially changed from October to January, 1918. The ration for 
children in the second year of life was the adult ration and f liters milk, 
7.1 grams sugar, 15 grams cakes, 21.4 grams grits — in all 83.4 grams of 
protein, 58.2 grams of fat, and 375 grams of carbohydrates, with a fuel 
value of 2410 calories. Pfaundler states that this is too high a value 
and its reduction in the following years of the child’s life has had bad 
results and led to many complaints. Children in the third and fourth 
years of age received the adult ration plus 500 c.c. of milk — in all 71.7 
grams of protein, 48 grams of fat, 330 grams of carbohydrates, with a 
fuel value of 2082 calories. Children in the fifth and sixth years received 
the adult ration plus 250 c.c. of milk, containing in all 64 grams of 
protein, 39.5 grams of fat, 319 grams of carbohydrate, and 1920 calories. 
After six years of age children received the normal adult ration of 
1760 calories. Pfaundler gives curves of the nutritive requirements 
of children of various ages compiled from von Pirquet, Schlossman, 
Cammerer and others, showing, for example, that a child of fifteen may 
require 2450 (von Pirquet) or 2000 calories (Cammerer) per day, and he 
recasts the ration for children as follows: 


A sc of 
children. 

1 to 3 months . 

4 to 12 months 

2d year 

• 

Munich ration, 
October, 1917. 

. . 943 

. . 1133 

. . 2410 

Pfaundler’s 

recommendations. 

1550 

3d and 4th years . 


. . 20S2 

1550 

5th and 6th years . 


. . 1920 

2070 

6 to 16 years . . . 


. . 1760 

2070 


Pfaundler hopes that his recommendations null be followed in the 
interest of the rational nutrition of children. He notes that from Feb- 
ruary 4, 1918, school children of seven to fourteen years of age were given 
half a liter of slvimmed milk in the place of a quarter of a liter of whole 
milk, thereby increasing the calories by 40, but reducing the quantity 
of butter fat. The expected improvement in the condition of the school 
children was not achieved by this procedure. [If it were not for this 
article it would appear to the abstractor incredible that the official food 
control of Munich, the town in which Carl von Voithad lived and taught 
in the fourth year of the war, should have been so ignorant as to the food 
requirements of children.] G. L. 


The Composition of Meat under Various Conditions of Nutrition.— 
Diesselhorst ( Pfliigcr’s Arch., clx, 522) finds that the chemical com- 
position of the protein structure in the muselejs independent of the 
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nutritive condition of the animal. The analyses are based upon the 
muscle substance free from fat glycogen and ash. When a dog was given 
rice the relation between nitrogen and carbon (N. C.) in the muscle 
substance was 1 to 322, and when given meat in large quantity the 
relation was 1 to 323. In another dog when fasting the N. C. ratio of 
the mi scl e was 3 to 1SS and after partaking of a mixed diet in large 
quantity the ratio was found to be 1 to 31S5. G. L. 


Barley as a Food Material.— Rubner (Arch. f. Physiol, 1917, p. 
339) says that wheat, rye and barley when milled to the same degree 
show little difference in absorption except that the protein in rye is a 
little less digestible than the protein in the other tom cereals. 

G. L. 


The Treatment of Wounds by Flavine. — Pilcher and Hull ( British 
Med. Jour., February 9, 191S) after an experience with more than 5000 
cases treated by flavine, are confirmed in their good opinion of it as time 
passes. They have found that for ease of preparation and application, 
rapidity when dealing with large numbers of cases, early cleaning of 
wounds and abatement of constitutional reaction to absorption, flavine 
(and its congener brilliant green) is an admirable application under all 
circumstances, but especially when surgeons are few, time is short, and 
wounds are many. No special technic is required, for after adequate 
previous surgical treatment any dresser can fill the wound cavity with 
gauze dipped in 1 in 1000 solution of flavine. In none of the cases under 
observation has skin irritation been observed. It has been clinically 
apparent in a few cases only that there is a certain amount of surface 
destruction in the wounds. In these cases a fibrinous pellicle forms, 
perhaps due to the use of too concentrated solution. Tin’s pellicle is 
readily removed by the application of saline solution, and also it is 
found that the addition of hypertonic saline solution to the antiseptic 
is useful in producing free exudation. W. H. F. A. 


Observations upon Prognosis of Irritable Heart of Soldiers.— 
Lewis ( Lanccl , February 2, 191S) outlines some results of the method 
employed in sorting those soldiers for duty who have been admitted to 
hospital for cardiac disabilities. All soldiers admitted to the Military 
Heart Hospital are submitted to a full physical examination, and .within 
the first few days of their stay all cases : presenting unequivocal signs of 
mitral stenosis, aortic disease, aneurysm or material cardiac enlargement 
are recommended for discharge as permanently unfit. On the basis of 
former experience are now also eliminated those who give a clear history 
of repeated or recent attacks of rheumatic fever, who show very high 
rates of heart beating or complain of severe precordial pain accompanied 
by hyperalgesia. AH are eliminated in whom a positive decision can.be 
reached, none are eliminated in regard to whom a divergence of opinion 
may exist. The whole remainder is submitted to graduated exercises 
and marches, and the reactions to these exercises form the chief basis 



AVAR MEDICINE 


433 


upon which the military prognosis eventually relies. The system has 
been in operation for two years, and during this period about 3000 
patients have been studied, the average stay in hospital being between 
two and two and a half months. Between May and November, 1916, 
some 558 cases, who had successfully passed the preliminary examina- 
tion intended to eliminate the obviously diseased, were discharged from 
hospital. It is with this group of men, especially the consideration of 
their after-histories, that the present report deals. Of this group of 558 
men 286 were regarded as permanently unfit or placed in the sedentary 
class and the remaining 272 were classified for duty. Of these 86 have 
passed overseas- within shorter periods than eleven months. A further 
number, 30, were in provisional units by the end of this period. Of the 
men going overseas it is estimated that more than half reach the firing 
line. These figures may be taken as representative for invalid soldiers 
suffering from so-called “irritable heart” and treated and sorted by a 
system of graded exercises. Lewis concludes from' these analyses of 
after-bistory that the method has been highly successful, and urges its 
applicability to all convalescents from acute and subacute illnesses, 
medical and surgical. It is especially useful in reaching a decision as to 
health or unhealth in soldiers occupying the borderland between 
health and disease. The method is fully described in the recent Special 
Report Series, No. 8, of the Medical Research Committee’s Report. 

W. H. F. A. 
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Modern Urology. By Hugh Cabot, M.D., F.A.C.S., Chief of 
the Genito-urinary Department of the Massachusetts General 
Hospital. Two volumes. Pp. 1452; 632 engravings and 17 plates. 
Philadelphia and New York: Lea & Febiger, 1918. 

Tiie well-known editor of this work, consisting of two volumes, 
comprising the composite authorship of twenty-nine men identified 
with urology, has placed before the profession a treatise which 
must occupy a foremost place among the modem books on this 
subject. One is reminded of Morrow's great System of Genito- 
urinary Diseases, Syphilis and ■ Dermatology, or Frisch and Zucker- 
kandl’s peerless classic of three volumes on the subject of Urologie. 
It-is not true, as the editor alleges, that none of the surgeons con- 
tributing to Morrow’s System were specialists; moreover, it is a 
fact that a number of the contributors to the present volume, 
namely, Baer, Squier, Lower and Buerger, are general surgeons. 
Certainly this additional experience in nowise detracts from their 
reputations as urologists qualified to mite authoritatively. The 
editor’s avowed intention has been to give articulate expression to 
American urology. It might be questioned whether eighteen- 
twenty-ninths of this resides in Boston and New York. 

Cabot himself recognizes the inherent weakness of composite 
authorship leading to a work of two volumes. This is specially 
pertinent in realization that in such a treatise syphilis has been 
divorced, except in so far as it concerns the genito-urinary apparatus. 
As a text-book for students, any two-volume work necessarily is 
destined to lose popularity comparatively with a single volume. 
On the other hand, irrespective of the conflict of opinion, duplica- 
tion of matter, as evidenced in the chapter on diseases of the 
urethra in the female, in which the consideration of gonorrhea 
is largely a redundancy, in view of the foregoing treatise on gonor- 
rhea in the male, also the duplication of certain well-known engrav- 
ings and a certain loss of balance tending to disjointedness, the 
work makes a strong appeal to both practitioners and specialists. 

The first volume opens with an historical sketch of genito-urinary 
surgery in America, which is most interesting and instructive. 
The cystoscope and its use by Buerger is a classic. Chapters on 
methods of diagnosis, roentgenology, and syphilis of the genito- 
urinary organs are followed by sections devoted to the penis, 
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urethra, scrotum, testicles, prostate, and seminal vesicles. The 
second volume is limited exclusively to the diseases of the bladder, 
ureter, and kidney. 

Great credit is due the editor for so well balancing and proportion- 
ing the component chapters of the work. The chapters on obstruc- 
tion and cancer of the prostate, urinary calculus and malformations 
of the bladder are exceptionally commendable. In the chapter on 
bladder tumors the reviewer takes exception to the term “malig- 
nant papilloma,” and believes that when a papilloma becomes 
malignant it ceases to be a papilloma and becomes a carcinoma. 
Likewise, the term “unipolar” should be discarded in conjunction 
vuth electric currents; there is no such thing. In the same chapter 
there appears a disproportion in the number of illustrations as to 
treatment and pathology. Likewise the chapters on diseases of 
the penis and stricture of the urethra are strikingly devoid of illus- 
trations. Exception must also be taken to the advocacy of “spinal 
anesthesia with tropacocain (1 c.c. of 5 per cent, solution) in prefer- 
ence to general anesthesia as an efficient and useful means for 
making an examination of the female urethra or for treatment of 
urethral conditions in cases impossible to examine under local 
anesthesia.” 

The consideration of and space devoted to the fourth venereal 
disease, “erosive and dangerous balanitis,” is very timely and com- 
mendable and could not have been better or more authoritatively 
presented. 

The reader is frequently impressed by quotations in extenso of 
authorities when he would prefer to learn the uniter’s own experi- 
ence. It might be argued that inadequate consideration is given 
to the organic and inorganic constituents of the urine in health and 
disease or that the work would be enhanced by a chapter on nephri- 
tis. Few urologists still attribute much of a role to tonsillitis as a 
cause of ureteral stricture. Again, the critic must take exception 
to the statement relative to indigo-carmin as a functional kidney 
test that “for accurate estimation of renal function its position has 
been superseded.” Partiality is obviously evident when three 
times the space is given to phenolsulphonephthalein as to all other 
functional kidney tests of elimination. We must also deplore the 
teaching or necessity of ureteral catheterization of the supposedly 
normal kidney for diagnosis and the best treatment of renal tuber- 
culosis. Recourse to the use of some functional kidney test not 
dependent upon ureteral catheterization— as indigo-carmin by the 
method of chromo-ureteroscopy— would almost invariably obviate 
the necessity of resort to “operation for purposes of diagnosis” in 
difficult cases of descending urological or renal tuberculosis. 

The merits of Cabot’s Modern Urology so far transcend its 
demerits that detailed criticism would appear to be hypercritical 
and unjustifiable. The work is an enviable achievement, and is 
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destined to be a perennial monument to the expert professional 
attainments of its editor and collaborators. The character of 
the printing and illustrations, the quality of the paper employed 
and the excellent binding are merely additional evidences of the 
customary high-class work of the publishers. P. A. T. 


The Principles oe Hygiene. A Practical Manual for Stu- 
dents, Physicians and Health Officers. By D. H. Borgey, 
A.M., M.D., D.P.IL, Associate Professor of Hygiene and Bacteri- 
ology, University of Pennsylvania. Sixth edition. Pp. 543. 
W. B. Saunders Company, 191S. 

As the author states, this book has been prepared to meet the 
needs of students of medicine, public health officers and students 
in architecture in comprehending the principles on which modern 
hygienic practices are based and also the sanitary requisites in 
ventilation, heating, water supply and sewage disposal. No one 
is better qualified to write on these subjects than Dr. Borgey. 
The material is handled in his usual concise manner, which adds 
so greatly to the value of the book. However, the progress in the 
application of the principles of hygiene is so rapid, both in civil 
and army life, that it is difficult to keep pace in these days of our 
great Avar, so that even betAveen editing and publication of such a 
treatise many neAV applications are presented. 

The first six chapters of the present edition cover air, ventilation, 
heating Avater, seAvage and garbage disposal. Then folloAvs a long 
chapter on food and dieting, surprisingly Avell covered in such a 
space. A chapter on exercise is excellent. Next is discussed cloth- 
ing and personal hygiene, and the usual points are brought out. 
The chapter on industrial hygiene is altogether too short and in 
nowise adequately covers this most important, if not the most 
important, field for the practical application of the principles of 
hygiene. Comprehensh'e mortality tables are given for the various 
trades, and some mention is made of the causes of this mortality. 
Little is said, lioweA'-er, of the effect of the seA T eral industries upon 
Avomen as compared Avith men, and nothing at all on the effect on 
the birth-rate or the health of the children of working mothers.. 

The chapter on school hygiene contains a fund of information 
and chapters on military and naA r al hygiene are full; but of course 
there will be much more to be said on these two phases of the 
subject after the Avar is oAmr. 

Chapters on soil and habitation follow, and then two chapters 
oh the Adtal causes of disease and on disinfection. It is easy to 
appreciate that these two chapters are written by an authority on 
the subject. The Amhime ends with chapters on quarantine, quar- 
antine regulations and A r ital statistics. C. N. S. 
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Applied Bacteriology. By C. IT. Browning, M.D., D.P.IT., 
Director of the Bland-Sutton Institute of Pathology, Middlesex 
Hospital. Pp. 291. London: Henry Frowdc and ITodder & 
Stoughton, 191 S. v 

One of the most interesting and important recent developments in 
bacteriology concerns the properties of certain antiseptics and their 
use in the isolation of bacteria, especially the value of brilliant green 
and telluric acid in fluid medium in the isolation of typhoid-para- 
typhoid bacilli from feces in the diagnosis of intestinal infections or 
“enterica” as they are now comprehensively termed. This little 
book presents an excellent review of the researches of the author 
and his colleagues in this important field, together with a review of 
the more important papers by others on this subject, so that con- 
clusions are based upon the work of trained and critical independent 
observers. Chapters are also devoted to the isolation of Bacillus 
diphtherias and diphtheroids by means of a simple medium contain- 
ing telluric acid; the selective action of thallium acetate and thorium 
nitrate upon Bacillus pyocyaneus and organisms of proteus type and 
ultra-violet rays upon Bacillus coli communis, Bacillus typhosus, 
meningococcus and acid-fast bacilli; the chemistry and practical 
application of certain antibody reactions are briefly considered, 
with special reference to the aid they give in the diagnosis and 
differentiation of bacterial species, and the book ends with a brief 
chapter upon the clinical and bacteriological aspects of tetanus, 
based mainly upon recent experiences with this infection in the 
present w r ar. 

The title of the book leads one to expect a wider discussion of the 
practical applications of bacteriology, but in its limited scope the 
subject matter is presented in an excellent manner and should prove 
of much value to laboratory workers and also to those concerned 
with the clinical and administrative aspects of medicine, especially 
those engaged in army and municipal work. J. A. K. 


Surgical Clinics of Chicago, Vol. II, No. 1 (February, 191S). 
By Numerous Authors. Pp. 220; 73 illustrations. Philadelphia 
and London: W. B. Saunders Company, 19LS. 

Tiie reputation of the preceding numbers of this publication is 
maintained by this one. The subjects range from the common 
interesting conditions, like duodenal ulcer treated by Andrews, to 
those which are rare and interesting, like gall-stone ileus, discussed 
by Be van. Between these extremes we have a large list of surgical 
affections and operations handled by competent Chicago surgeons, 

voi„ 350, no. 3. — fi;i'Ti:Mi)i:n t 191S 15 
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as a rule, with lucidity and brevity. For examples, we have radium 
in gynecology by Watkins; urethral strictures by Eisendrath; 
arthroplasty by Ilessert; conservative surgery in children by Carl 
Beck; a large group of orthopedic cases by Parker and osteo- 
arthritis by Ridlon. The variety in the method of presentation of 
the wide range of conditions helps to maintain the deserved popu- 
larity of this surgical journal. T. T. T. 


Hand-book of Operative Surgery. By William Ireland de C. 
Wiieeler, Lieut.-Col., It. A. M. C., Surgeon to Mercer’s Hos- 
pital. Third edition. Pp. 355; 226 illustrations. New York: 
William Wood ik Co., 1918.. 

Tins small volume, as its title indicates, is devoted to the common 
surgical operations, particularly of civil life. Ligations and am- 
putations fill one-third of the book. Local anesthesia, direct trans- 
fusion of blood, the common deformities of the legs and feet, tendon 
transplantation and bone-grafting are briefly considered. An attempt 
is made to provide an introduction to the type of operation confront- 
ing the inexperienced practitioner in military and civil hospitals. It 
is an excellent book for the field it aims to supply. 


Manual of Splints and Appliances for the Medical Depart- 
ment of the United States Army, 1917. Pp. 208; 173 illustra- 
tions. New York: Oxford University Press. 

A board of medical officers was appointed for the purpose of 
standardizing certain medical department supplies. The . best 
guarantee of the character of the work is the board itself: Lieut.- 
Col. William L. Kellar, M. C.; Major Robert B. Osgood, M. R. C.; 
Major Alexander Lambert, M. R. C.; Major Joseph A. Blake, 
M. R. C.; Captain W. S. Baer, M. R. C., and Captain Nathaniel 
Allison, M. R. C. This manual does not aim to be a complete 
treatise but to put into the hands of the military surgeon a practical 
time-saving guide, in which the text-book has been subservient to 
graphic illustration. T. T. T. 
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becom e localized in the same way as occurs in the ease of the peritoneum. 
A gauze u ick makes a satisfactory form of drain. Immobilization of 
the joint during all critical periods is essential. An interrupted plaster- 
of-l aris splint aflords the best means of effecting this. When general 
infection of the joint has taken place, treatment by fixation, lateral 
arthrotomy, and immunization gives the best chance of saving the 
limb, secondary abscesses are to be expected and should be evacuated 
after their complete development. Neither cross-section and flexion 
of the joint nor secondary excision of the knee are sound procedures. 

Injuries to the Peripheral Nerves and Their Treatment. — Moynihan 
( Surg ., Gi/nrc. and Obst., 1917, xxv, 595) says -that the earliest examina- 
tion should be made of all wounds in which division of a nerve trunk is 
probable. If at the casualty clearing station such a lesion is found, end- 
to-end sutures should be adopted forthwith. This is most likely to be 
possible in cases in which primary suture of the wound, after excision, 
is found practicable. If secondary suture of the wounds, after the 
Carrel-Dakin method has been employed, is to be undertaken the union 
of divided nerves should be secured at the same time. If these methods 
have been attempted and have failed they do not prejudice the later 
union of the nerve. On the contrary, they probably ensure that an 
easier and more satisfactory operation can then be practised. Through- 
out the whole period before late nerve suture is attempted the strictest 
attention must be paid to the relaxation and nutrition of all paralyzed 
muscles, to the maintenance of suppleness in all joints moved by these 
muscles and to the preservation of the integrity of the skin. Operations 
upon nerve trunks demand the most scrupulous observance of the ritual 
of asepsis. There must be the greatest gentleness of manipulation; the 
nerve must not be injured by instruments or by the surgeon’s finger; 
it must not be separated from its sheath or disturbed overmuch from 
its bed; it must not be chilled or allowed to dry. All sutures must be 
of fine catgut and introduced with most punctilious accuracy. Axial 
rotation of the nerve must be avoided. The cut ends of the nerve before 
approximation must show clearly the fibers of which the trunk consists. 
Nerve-grafting is of little or no value; nerve anastomosis is to be sharply 
condemned; the turning down of flaps from the nerve to bridge a gap is 
useless. Tendon transplantation is of great value when nerve suture 
is impossible or when suture has given a result not entirely satisfactory. 

Gunshot Wounds of the Lungs and Pleura. — Moynihan (Surg., 
■Gyncc. and Obst., 1917, xxv, G05) says that the approximate mortality 
from gunshot wounds of the chest at all parts of the line of communica- 
tion is 20 per cent. The causes of death are hemorrhage, as a rule, 
within twenty-eight hours, and sepsis after the third or fourth, day. 
The local conditions in wounds of the chest wall and lung are in all 
respects similar to those met with in wounds elsewhere. The missiles 
are the same, their destructive effects upon the tissues are the same, 
and the infecting organisms are the same. The lung tissue is more 
resistant to attack than many other tissues. The opening of the. pleural 
cavity and the resulting exposure of a large serous sac to infection and 
all its consequences add, however, a danger of the most threatening 
character. The chief essential in the treatment of all cases of penetrat- 
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cytcs, that are the chief agents in finally subduing the bacterial infec- 
tion in a wound. Sufficient reliance does not appear to be placed upon 
the stupendous power the body tissues possess for controlling infection. 
Finally, full emphasis must be laid on the paramount necessity for the 
complete immobility of wounded parts at all times and on all occasions. 
So will one of the most powerful agencies making for reinfection and 
auto-inoculation be kept in check. 


Urinary Extravasation. — Wolfer ( Surg ., Gyncc. and Obst., 1918, 
xxvi, 290) after a careful study of some 12 cases under his own care 
and 31 cases obtained from the records of the Cook County Hospital 
of Chicago, emphasizes the following points: Extravasation of clean 
urine may present few signs early and not produce marked reaction 
for a long period of time, up to two or four weeks, and then rapidly 
destroy life by sepsis. Urine in the presence of a stenosis of the urin- 
ary outlet is usually septic. Many cases of urinary extravasation are 
caused by a rupture of the urethra due to an inflammatorj r process, 
which can be detected before perforation. Urinary extravasation 
must be treated according to the condition of the urine. In clean 
urine cases, closure of the opening with drainage in cases of necrosis is 
the method of treatment. In septic cases, suprapubic cystostomy, 
with wide incisions in all infiltrated and edematous areas, rest to the 
urethra, and subsequent careful dilatation of the strictures, is the 
only safe method of procedure. 
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PROFESSOR OF CLINICAL MEDICINE IN THE COLLEGE OF PHYSICIANS AND 
SURGEONS, COLUMBIA UNIVERSITY, NEW TORE. 


The Alkali Reserve in the Blood of Pellagrins. — A study of a series 
of 36 pellagrins, in various stages of the disease, leads Jobling and 
Maxwell {Jour. Am. Med. Assn., 1917, lxix, 2026) to conclude that the 
alkali reserve of the blood in pellagra does not van- from the normal in 
either the acute or the chronic cases; therefore there is no acidosis or 
alkalosis in pellagra. The viscosity of the blood shows a slight decrease 
from normal. 


Stimulation of the Respiration by Sodium Cyanide and its Clinical 
Application. — In a large series of animal experiments Loevenhart and 
others {Arch. Int. Med., 1918, xxi, 109) found that the intravenous 
injection of sodium cyanide caused a profound but fleeting stimulation 
of the respiratory center; that the continuous intravenous infusion pro- 
duced a continued stimulation of the center; that the factor of safety 
was large, the effective dose being only about one-twentieth of the toxic. 
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The very marked improvement in respiration and the absence of 
untoward effects in animals suggested to the authors that the use of 
cyanides against threatened respiratory failure in man should be revived. 
The disrepute into which the cyanides have fallen is due, they believe, 
to their fleeting action, the uncertainty of absorption when adminis- 
tered by mouth, the instability of the preparations used and the popular 
but erroneous idea that the cyanides are very poisonous. The first and 
second of these objections were overcome by the continuous intravenous 
injection of the drug; the third, by using chemically pure sodium 
cyanide; and the last by observing the effect on the respiration, the 
slightest excess causing a depression winch disappeared as soon as the 
injection was stopped. The writer and Iris co-workers treated 10 
patients, whose death from respiiatory failure seemed imminent, with 
the intravenous injection of fiftieth-normal sodium cyanide solution. 
In some patients the treatment was repeated, so that the present report 
comprises fifteen treatments. In every case a marked stimulation of 
respiration was obtained, beginning about twenty seconds after starting 
the injection. The degree of stimulation could be accurately controlled 
by the rate of injection. The duration of the stimulation following a 
single injection rarely exceeded thirty seconds and depended on the size 
of the dose and on the rate of injection. The dosage required to produce 
a therapeutic effect in man varied in different cases and according to the 
condition of the patient. When large respiratory movements are desired, 
as in resuscitation from drowning, a single injection of 5 c.c. may be 
employed; when it is desired to produce a milder but continuous stimu- 
lation of the respiration the fiftieth-normal sodium cyanide solution 
should be injected continuously at a rate varying from 1 c.c. in thirty 
seconds to 1 c.c. in fifteen seconds. By watching the injection there is no 
difficulty in deciding the proper rate for a given case. The injection 
should be slowed or stopped temporarily when any of the following 
symptoms appear: marked pallor, nausea, marked increase in pulse 
rate (30 per cent), depression of the respiration and any other untoward 
symptoms. In the opinion of the authors the intravenous injection of 
sodium cyanide should prove useful in the following conditions : depres- 
sion of respiration resulting from increased intracranial pressure, how- 
ever produced, until the condition can be relieved by decompression; 
resuscitation from drowning; embarrassment of the respiration under 
any form of anesthesia, and other forms of respiratory depression, when 
it may be given in conjunction with artificial respiration. 


The Action of Tyramin on the Circulation of Man. —Hewlett 
(Arch. Int. Med., 1918, xxi, 411) summarizes the changes observed in 
28 individuals after the subcutaneous injection of from 40 to 80 mg. of 
tyramin as follows: An increase in the systolic blood-pressure, the 
pulse-pressure and the volume pulse in the arm; a slowing of the heart 
rate, apparently as the result of vagus stimulation by the heightened 
blood-pressure and an increase in the size of the T-wave in the electro- 
cardiogram, with the occasional occurrence of premature contractions. 
The maximum effect on systolic blood-pressure was usually attained 
within ten minutes of the injection, the return to normal occurring 
within twenty to thirty minutes. The rise in diastolic pressure was 
slight compared with that of the systolic, so that the pulse-pressure was 
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markedly increased. The vascular sounds heard during the ausculta- 
tory determination of blood-pressure were much louder at the height 
of the tyramin action. In animals tyramin lias been demonstrated to 
possess a vasoconstrictor action, but Hewlett’s observations point to 
an increased cardiac output rather than to a vascular effect, comparable, 
for instance, to that produced by pituitary extract. Hewlett believes 
the increase in pulse-pressure to lie due mainly to the increased output 
of blood with each ventricular systole and not to a constriction of the 
bloodvessels, as in that case one would expect to find a far greater rise 
in the diastolic pressure than that actually observed. Moreover, the 
increase in arm pulse volume is not typical of vascular constriction, 
and is more readily explained on the assumption of an increased cardiac 
output. The total output of the heart per unit of time (considered as 
the produce of heart rate times pulse-pressure) was materially increased 
(50 to 100 per cent.) by tyramin. The subcutaneous injection of 
epinephrin for purposes of comparison was found to produce an apparent 
increase in cardiac output, an increase in pulse-pressure and some 
increase in pulse rate. As there is a close connection between ventricular 
fibrillation and very numerous ventricular premature contractions, and 
it seems possible that under proper conditions tyramin might cause a 
dangerous or even fatal ventricular fibrillation in man, Hewlett urges 
caution in the use of tin's drug if premature contractions are present 
or if there is any reason to suspect a condition of increased irritability 
in the heart muscle, such as seems to occur during chloroform anesthesia. 


Pharmacodynamic Examination of the Vegetative Nervous System 
in Typhoid Fever. — This paper by Matsuo and Murakami (Arch. Ini. 
Med., 191S, xx i, 399) is the result of a pharmacodynamic investigation 
into the condition of the vegetative nervous system in 46 cases of typhoid 
fever and paratyphoid B. Atropin, epinephrin and pilocarpin were 
injected subcutaneously in turn at intervals of from one to two days. 
The doses of atropin (0.001 gm.) and epinephrin (0.001 gm.) were the 
same as those used by Eppinger and Hess. No glucose was given, as 
in the original method of Eppinger and Hess, but glycosuria was quali- 
tatively tested for. The observations were all made between the first 
and third weeks of the disease. The reactions observed were considered 
as positive under the following conditions : Atropin, 0.001 gm. When 
the pulse rate was increased by more than twenty beats per minute. 
An increase of less than twenty beats when accompanied by increased 
thirst or palpitation was considered positive. Epinephrin, 0.001 gm. 
An increase in pulse rate of more than twenty beats per minute, a rise 
in blood-pressure of over 20 mm. Hg., marked tremor, palpitation and 
glycosuria (no previous administration of glucose). An increase in the 
heart rate alone, unless marked, was considered negative, while glyco- 
suria unaccompanied by other symptoms was classed as positive. Pilo- 
carpin, 0.007 gm. Sweating and salivation alone, unless very pro- 
nounced, were not considered as positive; when accompanied by gastro- 
intestinal symptoms the reaction was classed as positive. A summary 
of the findings of Matsuo and Murakami shows that of the 3S cases of 
typhoid fever, 14 cases corresponded to vagotonia, 11 cases corresponded 
to sympathicotonia, 3 cases were sensitive to all three drugs, 7 cases 
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were sensitive to pilocarpin and cpinephrin and 3 cases were sensitive 
only to pilocarpin. The 5 fatal cases in this series all showed sympathico- 
tonia, and the authors suggest that this fact may serve as a basis for 
establishing prognosis in typhoid fever. They consider the prognosis 
bad in cases of bradycardia insensitive to atropin and pilocarpin and 
sensitive to cpinephrin. These authors found youth more sensitive 
than age tt> atropin, but no relation between age and sensitivity to pilo- 
carpin or epinephrin. 
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Prophylaxis of Infection in Nurseries. — Barbier {Arch, de vied, 
dcs enfants) describes the precautions taken in the Herold Hospital, 
in Paris, to prevent contagion among infants. The nurses wear a 
veil like those worn in the operating room, and only well-trained and 
experienced nurses are placed on duty in these wards. Under 
the heads of the infants are put sterile folded cloths which greatly 
lessen the infections developing upon the head. One nurse has charge 
of the food for all of the infants, written directions being given in each 
case. She collects the directions and prepares the food in a room apart 
from the ward. The bottles are kept in wire baskets, each of which is 
marked with the number of the bed, and the bottles are prepared at 
1 1 a.m. for the twenty-four hours. Infants unable to take cows’ milk 
have done well on ass’s milk when breast feeding could not be obtained. 
From 1909 to 1913 the mortality among 1238 infants was 35 per cent., 
and 29.5 per cent, of the 442 deaths were from typical tuberculosis 
confirmed by autopsy. There were 311 marasmic infants, among whom 
there were 141 deaths, and of these 62 per cent, were from septicemia, 
only 15.1 per cent, actually dying from marasmus. Of the infants 
having septicemia 70 per cent, were under six months, and in many of 
these hospital contagion was responsible. It is essential that each child 
have a separate crib and that infants already infected should be kept 
entirely away from others and their nurses also. As the infants grew 
better it was desirable to take them away from the hospital at the 
earliest possible moment. There were 40 cases of typhoid, none of which 
terminated fatally, and this is ascribed in large part to the fact that they 
were given no milk. 

Labor Obstructed by a Contraction Ring.— White ( British Medical 
Journal) reported, in 1912, 3 eases in which labor was obstructed 
bv a contraction ring. His attention was called to this condition 
by the examination of a uterus removed during labor by hyster- 
ectomy. This specimen showed that the contraction formed from a 
depression in the child’s body and that the part below the ring was 
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not pathologically thin. Thus the ring had no connection with the ring 
of Banclel, commonly called a retraction ring. The case now reported 
is that of a primipara in labor with whom a doctor had attempted to 
hasten delivery by manual dilatation of the cervix and the use of the 
high forceps and had failed. She had been in labor forty-eight hours. 
On admission, tiie head was in the cavity of the pelvis, the child was 
dead and in left occipitoposterior position. It was decided to wait 
for uterine contractions and perform craniotomy. When the fundus 
occasionally contracted, the head was perforated and with great 
difficulty extracted from the vulva with the cranioclast but the shoulders 
could not be delivered, even after cleidotomy .and the fundus of the 
uterus became tetanic. As the patient passed into shock, a 7-pound 
weight was tied to the cranioclast and the patient was stimulated by 
transfusion and external heat for between one and two hours. Delivery 
was then easily effected by bringing the arms down over the head and 
making light traction. The fundus was flaccid and the placenta tem- 
porarily retained; this was removed manually, and an intra-uterine 
douch was given. The mother recovered, but there was considerable 
sloughing of .the vagina, resulting in the formation of a fistula between 
the vagina and urethra and ureter. His fifth case was a multipara 
admitted in labor with a dead child and an offensive discharge from the 
uterus. There was a very tight contraction ring around the thigh of 
the child which did not yield to pressure. The mother being infected, 
the entire pregnant uterus was excised. She made an uneventful 
recovery. 

Hydatidiform Mole and Chorio-epithelioma. — Cattjrani {/bn. Jour. 
Obst., April, 1917) reviews the literature of this subject and reproduces 
illustrations of these turn conditions. He believes that our inability 
to determine the future course of a hydatid mole depends upon tire 
fact that it is very difficult to secure evidence of the actual invasion 
of the uterus. Could we observe that, we could form a much better 
idea as to the outcome of the case. When a mole is present in the 
uterus, the -wall of the womb is softened and friable, and the tissues 
cannot be completely removed by a curette; probably the most reliable 
and efficient method consists in vaginal hysterotomy, and when this 
operation is done, one cannot only secure the remnants of the mole, 
but also a small section of uterine tissue to study the question of the 
invasion of the wall of the womb. When an hydatid mole attacks the 
tissues of the vagina this could, not be considered a benign process. 

It is different from the deportation of villi in normal pregnancy. In 
hydatid mole the tissues grow abnormally and rapidly develop a 
tumor. Considerable time may elapse between the first appearance 
of metastasis in the vagina and its development to a serious nature, but 
if such metastasis has followed an hydatid mole, there is no question 
regarding its malignancy. If in a suspicious case the core of the villus 
is present, this does not exclude the possibility of malignant change, 
especially if tire cells of Langhans are present in large quantity. These 
cells are almost pathognomonic of malignancy. Should a chorionic 
tumor be recognized, it should be considered as malignant without 
hesitation. In examining the tissues of a mole, if the essentials of 
the primitive chorion are present and growth is taking place, the 
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follow manipulation under these circumstances that the custom has 
recently obtained of letting the uterus entirely alone in all suspected 
eases. Tire results were that patients did much better than formerly. 
In following up these cases it has been found that these patients had 
menorrhagia, sometimes very severely, for several periods after their 
discharge from the hospital. Recently cases have been divided into 
those in which abortion was begun and completed in the hospital under 
the most careful asepsis, and those which began outside of hospital and 
had been examined or packed one or more times without proper prepara- 
tion of the external parts. These later cases are considered infected. 
Unless hemorrhage is severe these patients are treated in the Fowler 
position, with an ice-bag placed over the uterus. If there is considerable 
bleeding a sterile vaginal gauze tampon is firmly packed against the 
cervix. After this method of treatment the patients had prolonged 
menstruation and increased quantity of blood lost. In view of these 
facts, when a case is admitted bleeding, a very thorough antiseptic 
preparation of the external parts and vagina is made, the interior of the 
uterus is explored, and a culture made. If this is negative the uterine 
content is carefully evacuated after giving, by hypodermic injection, 
an ampoule of pituitrin. The emptying of the uterus is done by the 
curette or placental forceps when pregnancy is eight weeks or under, 
and with the placental forceps and fingers when it is past that time. 
Following the emptying of the uterine contents the interior of the 
uterus is iodized by packing with gauze soaked with tincture of iodin, 
and tills pack is allowed to remain for twenty minutes. The routine 
culture of the interior of the uterus has shown that more than 61 per 
cent, have a pure culture of either staphylococcus or streptococcus when 
such culture has been made from forty-eight hours to four days after 
the supposed abortion. This explains why incomplete abortion, 
formerly subjected to routine curetting, has subsequently developed 
exudate in the perimetrium. When culture showed the presence of 
bacteria in the uterus the expectant plan of treatment was followed 
until a culture from the interior of the uterus showed no organism to be 
present, and then the cavity of the womb was curetted and carefully 
iodized. This was done not only to lessen blood loss at subsequent 
periods but to avoid leaving adherent tissue that might favor the 
development of chorio-epithelioma. 


Hematocolpos in a Woman Aged Seventy-four. — Gellhokn, ( Surg 
Gyncc. and Obst., January, 1917) reports the case of a woman, 
aged seventy-four years, who had menstruated normally until thirty- 
five years previously. Then severe pain and obstruction to the dis- 
charge of urine lead to an examination. A large, fluctuating tumor was 
found filling the pelvis, extending upward almost to the umbilicus. 
The atresia of the senile period had entirely closed the vagina. Section 
was performed under spinal anesthesia and an enormous distention of 
the uterus and tubes with blood was found. The entire uterus was then 
removed and the tumor, which was connected with the vagina by loose 
connective tissue only, was removed unopened. The patient died from 
embolism on the fifteenth day. The cause of the bleeding was adeno- 
sarcoma of the body of the uterus. 
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Radium in Uterine Cancer, — The experiences with radium in the 
treatment of uterine cancer at the Memorial Hospital in New York 
have been presented by Bailey ( Surg ., Gyncc. and Obst., 1918, xxvi, 
G25), and he states that the recurrent cases showed the lowest percent- 
age of improvement. The recurrence is usually behind the vaginal 
vault and the vagina itself is usually foreshortened and contracted. The 
primary cases are more amenable to the application of radium and the 
results are slightly better than when previous treatment had been 
instituted. Twenty-one per cent, of this class showed marked improve- 
ment with the possibility of remaining free from cancer. When a period 
of two years passes a fairly good estimate may be made as to ultimate 
results, and although not over 15 per cent, of the cases lived to that 
period, in those that did live the probabilities of complete retrogression 
are great. On the other hand, over 80 per cent, lived through the first 
six months, and it is very difficult to sift the good from the bad, for 
nearly all showed local improvement. Bailey is convinced that the 
inoperable cases do better without the preliminary Percy treatment, 
and he also believes that the initial dose of radium should be high and 
that it should seldom be repeated for the same area. Cross-firing should 
be made use of from within and from the surface of the body. 

Radium in Uterine Hemorrhage. — The term uterine hemorrhage as 
employed by Miller {Surg., Gyncc. and Obst., 1918, xxvi, 495) is 
limited to bleeding due to metropathies, disturbed ovarian function, 
chronic endometritis, metritis and fibroids of the uterus. Bleeding 
associated with syphilis, chronic liver and heart disease, lung and 
kidney affections, as well as the ordinary complications of pregnancy, 
is naturally eliminated and mentioned to emphasize the point that 
uterine bleeding is only a symptom and demands careful differentiation 
and accurate diagnosis in its management. Every gynecologist is 
impressed with the large number of cases of persistent bleeding that 
eventually require hysterectomy. If lie is conscientious he can only 
regret keenly the necessity of performing a serious mutilating operation, 
especially when the pathologist reports little if any pathological change 
in the uterus. Radium has proved to be the long-sought specific in these 
cases, because of the simplicity of application, the short amount of time 
required to effect a cure and the uniformly satisfactory results obtained. 
The most plausible explanation of the action of radium in these cases is 
that it produces extensive structural changes in the endometrium. The 
author has had considerable experience along these lines and for the 
purpose of study has divided his cases into groups. The first group 
includes the cases commonly denoted as myopathia hemorrhagica 
(hemorrhage of the menopause). These cases, as a rule, present little 
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if any defined anatomical cause to account for tlie bleeding and com- 
prise some of the most serious instances of acute hemorrhage. It occurs 
most commonly in women approaching the menopause, though it may 
be found in comparatively young women. The uterus may be normal 
in size or slightly enlarged, and often presents a normal endometrium. 
The bleeding is supposed to be due to a disproportion of connective 
tissue over muscular tissue in the myometrium or to some aberration of 
ovarian secretion or other ductless glands. In these cases the bleeding 
was controlled primarily in 100 per cent., with 90 per cent, of permanent 
results. The average time from the treatment until amenorrhea 
occurred was four weeks. The second group included patients present- 
ing a history of menorrhagia or metrorrhagia, lastingfor months or years, 
practically all of whom had a uniformly enlarged, hard or occasionally 
flabby, uterus. Many gave a history of puerperal complications. In 
some, the origin of the trouble appeared to be extensive lacerations of 
the cervix, invoking the parametrium. These cases are ordinarily 
classified as chronic metritis, polypoid endometritis, hyperplasia, 
fibrosis, etc. Amenorrhea was produced in every case within one month 
after treatment, and all but two of the eighteen cases have recently been 
communicated with and none report a return of the bleeding. Many 
presented an enlarged uterus before the treatment, but every one exam- 
ined three months or longer after the treatment shoAved a uterus approxi- 
mately normal in size. The menopausal symptoms seemed to be more 
pronounced in this group than in any of the other series. The group of 
myomata comprises 26 cases, and in 22 cases the bleeding ceased within 
five weeks and has never returned. In 5 cases it Avas controlled for a 
feAV months, but AA’as never so severe after its reappearance, while in 2 
of these the menses became regular after eight months. In only 2 cases 
has the radium failed, and these would very probably have been relieved 
by another radiation. Control of bleeding is not the only desideratum 
in treating fibroid tumors; the growth of the tumor must be stopped 
and, if possible, the tumor be made to disappear. In 16 cases examined 
from three months to two and a half years after treatment there has 
been a reduction in the size of the tumor varying from complete dis- 
appearance in 3 cases to about one-half the original size in practically 
50 per cent, of the number. Some further points in regard to the 
fibroid group are worthy of comment, namely, most of the growths 
selected for radium treatment were small, the only large tumors being 
those presenting contra-indications to operation. This feature is 
emphasized because Miller does not wish to imply that radium is to 
supplant surgery in the treatment of fibroids, but it is a most valuable 
adjunct to surgery. Two cases in this series illustrate conclusively that 
radium is more effective than the roentgen rays. Both had been given 
twenty exposures by an experienced roentgenologist, who employed the 
Gauss technic, Avith only temporary results. Only one intra-uterine 
application of radium sufficed to stop the bleeding permanently. . In a 
fourth group the author records 2 cases of seriousuterinebleeding inyoung 
girls who had been treated by rest, tonics, astringents, ovarian extract and 
curettage. The uterine scrapings apparently shoAved hyperplastic gland- 
ular endometritis. The application of small doses of radium produced 
results that were all that could be desired, even though the risk of 
permanent amenorrhea was greater than should be taken in the ordi- 
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nary case of this type. Both of these cases now menstruate regularly 
after a period of amenorrhea which lasted three months. While the 
results obtained by various authorities with the use of radium are 
practically the same, the dosage employed has been by no means 
standardized. It has been practically established that a 1000-milli- 
gram-hour exposure is almost certain to produce permanent cessation 
of the menses, but in the treatment of fibroids the size of the growth and 
the degree of. hemorrhage should govern the amount used and the 
duration of the exposures. If the only annoyance a woman experiences 
who suffers from a fibroid is bleeding, is there sufficient justification for 
performing hysterectomy? To this question the author answers in the 
negative. If the growth is sufficiently large to produce pressure symp- 
toms, operation is preferable because of the time consumed in reducing 
it by radium. If evidence of infection or degeneration exists or the 
appendages are diseased, operation is the best procedure. If the 
woman is young she should be advised to submit to operation with the 
idea of performing myomectomy and preserving the uterus. For small 
and medium-sized growths and those presenting contra-indications to 
operation, radium is the ideal remedial agent. Submucous growths 
should be treated surgically unless contra-indications to operation are 
present, owing to the tendency of this type to become infected or 
develop other degenerative changes. 


End-results of Cystocele Operations. — The condition of the interior 
of the urinary bladder in patients who have had some sort of cystocele 
operation has been studied by Broun and Rawls ( Surg Gyncc. and 
Obst., 1918, xxvi, 502). In securing the end-results it was considered 
necessary that at least one year should have elapsed since operation 
before the examination of the bladder was performed. In all they 
examined about 50 patients cystoscopically, and with 1 exception none 
of the patients examined stated that any urinary symptoms they might 
have had were aggravated by the operation; to the contrary, the very 
large majority stated that they had been in part or entirely relieved of 
such symptorqs. This fact is very striking, since only 9 of the 49 
patients examined showed a normal bladder base. The character of 
the cystocele operations done upon these patients varied greatly, but in 
the larger number the operative procedure consisted in freeing the 
bladder from the vaginal mucosa and uterus, coapting the prevesical 
fascia under the bladder and approximating the vaginal mucosa after 
the excess had been removed. In a series of 8 patients the base of the 
bladder was found to be thrown into horizontal folds of varying degrees 
of prominence, but the kind of operation done did not seem to bear in 
a marked. degree upon the character and extent of the permanent folds 
found to be present. As an end-result in all of the 8 patients under 
consideration in this group it was found that in 6 there were no urinary 
symptoms, while in the remaining 2 the urinary symptoms prior to the 
operation were improved. In another group of patients the folds of 
the base of the bladders were found to be from side to side (transverse), 
opposite to the direction of the folds of the bladder bases of those just 
reviewed. Here, again, the character and degree of the convolutions, 
as in the previous cases, did not bear any definite relation to the kind of 
operations done and, furthermore, no vesical irritation that was present 
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could be charged up to the operation. The final group of cases brought 
together are those on whom the uterus was interposed between the 
bladder and the vaginal layers, including 10 cases. As would be 
expected the bladder base was thrown into a large horizontal fold, with 
deep sulci on one or both sides and also frequently above the fold. 
Trigonitis, with the frequent presence of dilated capillaries throughout 
the entire bladder mucosa, was the rule. The vesical symptoms of the 
patients of this group were as with the patients of the previous groups, 
remarkably negative. Seven patients were free from any vesical irri- 
tation or frequent urination; with one the loss of control before the 
operation was not relieved. This detailed review of the study of the 
end-results on these patients, from the view-point of the anatomical 
condition in which the base of the bladder is left, is surely not of a 
flattering character. That the abnormal character of the conditions 
found were permanent cannot be questioned, since they did not dis- 
appear under full distention of the bladder as would have occurred if 
they were merely due to incomplete filling of the bladder at the time 
of the examination. The query naturally presents itself that although 
apparently there is no disturbance as a result of this departure from the 
normal plane-like floor, docs not such a state render more possible some 
future disturbance of a systemic character? The truth of such a possi- 
bility cannot, from the nature of the condition, be determined except 
by painstaking investigation of each individual patient over a long 
period of years, and this is hardly possible on account of the nomadic 
character of the average hospital patient. 


OPHTHALMOLOGY 
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EDWARD JACKSON, A.M., M.D., 

DENVER, COLORADO, 

AND 

T. B. SCHNEIDEMAN, A.M., M.D., 

PHILADELPHIA. 


Traumatic Variations in the’ Tension of the Eyeball. — Magitot (Ann. 
d’Oculist., January, 1918, 1) publishes a study of the tension of the globe 
as affected by traumatism, which may show itself either in hyper- 
or hypotension. He regards this as depending upon two principal 
causes: active and passive. The former depends upon mechanical 
interference of the venous circulation in the orbit, hence extra-ocular. 
This gives rise to hypertension and persists as long as the disturbance 
in the circulation continues. The latter is due to a traumatism acting 
upon the intra-ocular vasomotor nervous mechanism. Traumatisms 
of too slight intensity to determine within the globe grave lesions of 
the membranes may, however, occasion remarkable alterations in the 
tension of the organ revealing itself as a disequilibration which becomes 
sensible as greater or less to the tonometer. Usually the hyper- or hypo- 



OPHTHALMOLOGY 


453 


tension tends to recede and the globe to take up the tension of the 
healthy eye; but in some eases a veritable instability of tonus occurs 
which may show itself brusquely as considerable variations in the 
tonometrie readings; finally, in other cases, the disturbance of equilib- 
rium persists as hypo- or hypertension. These phenomena are analo- 
gous to the vascular instability which occurs in shock. They depend 
upon vasodilatation or vasoconstriction due to reflex action of the 
intra-ocular sympathetic center. 


Tuberculin in Eye 'Diseases. — Verheyden ( British Jour. Ophthal., 
April, 1918, 223) makes a plea for the more frequent use of tuberculin 
in strumous eye affections involving the conjunctiva, cornea, iris, ciliary 
body, sclera, choroid and tuberculous paralysis of the third nerve. A 
number of cases are detailed in which this treatment was highly satis- 
factory. Concomitant treatment consisting of 4 per cent, solution of 
dionin and subconjunctival injections of saline solution are useful 
adjuvants. He concludes that many eyes will be saved by tuberculin 
which would formerly have been lost or greatly damaged. Carefully 
tested and manipulated, risks of accidents from tuberculin are negligible; 
the results will be most gratifying in confirming a doubtful diagnosis 
and in ameliorating or altogether curing these serious and rebellious 
diseases. 

Iritis and Cyclitis in Dysentery. —Maxwell and Kiep ( British Jour. 
Ophthal., February, 1918, 71) observed 6 cases all from the Medi- 
terranean area, the subjects of infection with Bacillus dysenterire 
(Shiga), who developed iritis or cyclitis. They conclude that patients 
suffering from an infection by this bacillus may occasionally develop 
anterior uveitis as a result of this infection, as pointed out by Morax. 
The ocular infection may or may not be accompanied by articular 
manifestations. These affections would appear to occur most frequently 
about a month after the first signs of involvement of the bowel, but 
may occur as early as the twelfth day. The articulo-ocular syndrome 
corresponds exactly to that occurring in another infection of a mucous 
tract, viz., gonorrhea, as pointed out by Garrod, 


Close versus Distant Illumination for Operations. — Maddox [British 
Jour. Ophthal., February, 1918, 84) has attached to conjunctival 
forceps for operations on after-cataract as well as for emergency night 
operations a tiny screened electric lamp to one limb of the forceps half 
an inch from the gripping end. This attachment can be made with 
adhesive strapping or, better still, by a very light metal clip or steel 
wire, into the curl of which an ordinary bulb from a child’s flash lamp is 
so screwed as to illuminate the iris brilliantly, when the forces are grip- 
ping the limbai conjunctiva. The connecting cord must be of a feather- 
weight character. The grip of the forceps ensures a perfectly steady 
light and maintains its distance from the cornea constant. It is for 
needling operations that the method is ideal, and it also greatly facili- 
tates the removal of foreign bodies from the cornea. While distant 
lights have some advantages of their own, especially in large hospitals, 
some form of close illumination has certain advantages: these are 
greater economy, greater portability and greater kindliness to the 
patient’s eye, A close light is diffused widely over his retina, with no 
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possibility of the image of the filament being thrown thereon. It also 
increases the surgeon’s visual acuity. The smallness of the patch of 
light on the patient’s eye is less disturbing than a widespread reflection 
from the whole face and pillow. 


Disinfection of Artificial Eyes. — Coulomb (Ann. d’OculisL, April, 
191S, 202) observes that while the method of choice is boiling it is 
extremely slow. .The eye must not only remain in boiling water long 
enough, but to avoid cracking it is placed in cold water, the temperature 
of which is cautiously raised. After sterilization the water must be 
allowed to cool slowly and gradually to the room temperature. Placing 
a cold artificial eye in boiling water will invariably crack it. The author 
has experimented with new eyes, both double and single shells, and with 
pieces of old ones; the pieces were rubbed upon a carpet or on the ground. 
Immersion in various antiseptic' solutions (bichloride of mercury, 
formol, etc.), failed to sterilize, as proved by the development of 
numerous colonies of different microbes upon culture media. In view 
of these negative results further experiments were made which led to the 
discovery that Gram’s fluid (iodin 1, iodide of potash 2, water 300) 
furnishes a satisfactory solution; after immersion from five to ten 
minutes no colony developed in any of the tubes; in fact, when the 
time of immersion was reduced to as short an interval as seven seconds 
no colony was found to have developed five days later. It was also 
found that if the solution be diluted one-half it was still sufficiently 
strong for practical purposes. Tincture of iodin alone has the disad- 
vantage that it stains the fingers and is much more difficult to wash 
entirely from the artificial eye — an inconvenience which does not belong 
to Gram’s fluid, which is readily removed by rinsing in cyanide of 
mercury, 1 to 5000, or simply sterilized water. The experiments further 
showed that a new eye is more easily disinfected than an old one and 
that the double shells are more quickly sterilized than the single pieces. 
The above method is simple and entirely efficacious. 

Simple Method of Recognizing Feigned Diplopia.— T erbien (Arch. 
d’Ophtal., January-February, 1918, 45) recommends for the detection 
of simulated diplopia, placing successively a light blue glass immediately 
followed by an opaque one before the same eye, the subject under 
examination being in an ill-lighted room, and fixing a small flame. If 
he continues to complain of diplopia after the substitution of the opaque 
for the colored glass he is evidently simulating. Diplopia, as is well 
known, being frequently purely subjective of numerous simulated or 
exaggerated ocular affections, is one of the most difficult to recognize, 
particularly if it has actually existed for a time and the patient desires 
to prolong his period of disability. In slight cases the absence of 
limitation of movements of the globe and the integrity of the field of 
fixation render it impossible to exclude all possibility of diplopia and to 
assert positively simulation or exaggeration. Prisms, the diploscope or 
repeated examination with colored glasses may, from the discordances 
in the patient’s assertions, determine the degree of sincerity; but 
frequently the data so obtained, even when there is no intention of 
simulation or exaggeration, in individuals not trained to observe, may 
leave the examiner in doubt. The advantages of a simple method like 
the above are obvious. 
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*i»f h'llf.oej ('• rnltllt i|<‘r|<-a- <*d, tr[| fj.ij. •, !lf[i r til'* op'Tiltioil r.M^IPl! 
I0.2IH), tlir- dilb-rcntial ‘honing .VI per i-ctit. Mrtitrophile.f, 27 .small 
ummimirlenr., 1 1 » per emit. large motmiim-leari amt I |>‘*r cent. trwiM- 
ti"tml*. l niin t Itii point tin* temperature gradually .Milnided an<l the 
patient titiuh* an uneventful reeoiery, tin* wound elo-dug in about 
si'*. i*n weeks, and the hearing '.invlity improved during the MKvreding 
tv.n tnnntli'. until it became normal fur fit** whispered voice, At no time 
before or after tin* operation was tle-re any di -charge from the rar-by 
way of the external canal. Tin* justification of tin* author’s claim that 
the **hi'> 'ilic.it ion of thin on - >>• h that of a jiritnary mastoiditis is* ha-cd 
tho fact that, tiotwith .landing tin* evidence' of pain in the left 
mastoid for a period of three weeks, there were no changes oil objective 
examination of the im-mhruna timpani and the hearing remained good; 
further, that two free ineidon- of tJc drum-head, made at different 
times, liberated no pus from the middle ear, and that then* was no 
impairment of hearing until a time eoineid--nt with the operation and 
swelling over the left mastoid, at which time the hearing suddenly 

h».s"||f||. 

The Value of the Galvanic Method of Testing the Functions of the 
Inner Ear and Eighth Nerve. -M.\«*ki;.v/u; (.fun. Oh!., IthitwK, and 
Larinuju!., September, !!M7). Following n review of the calorie and 
rotational tests of function of the labyrinth the author emphasizes the 
value of the galvanic l<^t. for which certain essentials are required: 
A suitable electric apparatus with clean contact points; art accurate 
milliampcrcmetcr; a reversing switch mulct the control or a capable 
assistant governing th * polarity, the amount of current and observing 
the milliamperemetcr; two electrodes-, one about 2 inches square and 
/lat and the other a small hall electrode, about a quarter of an inch in 
diameter, both eleetrodi*s being wrajijied in cotton or gauze moistened 
with salt solution. Tho primary examination should lie made to deter- 
mine any spontaneous nystagmus, the prisenec or absence of which 
.should he noted, the patient’s head being tilted slightly backward to 
make a better observation of the eyes by the examiner, looking straight 
forward, with the result of looking slightly downward in consequence 
of the downward inclination of the head. The square electrode is licit! 
by the patient in either hand, the examiner applying the hall electrode 
to the tragus, pressing the tragus inward with one hand and lifting the 
lid of the patient’s eye with the other hand in order to better observe 
movement. The author’s conclusions from his observation of a hirg c 
number of cases is that the galvanic test is more accurate than either 
the caloric or rotational test. Besides being more accurate the galvanic 
test is the -least annoying to the patient, the most sensitive and the 
easiest to control. It can be applied ns a unilateral test in all sorts of 
pathological conditions, which is an advantage that cannot be conceded 
to the caloric, and it is applicable to cases of suspected unilateral laby- 
rinth suppuration, with obstruction in the external canal where the 
caloric test may fail. That it is a unilateral quantitative test, which is a 
distinct advantage over the rotational test, which is at best a bilateral 
test. That it is the only test that we possess for testing the function of 
the eighth nerve in cases of neuritis or eases of secondary degeneration 
following destruction of the innci car, and it is the only test whereby it is 



Otology 


457 


possible to make a differential diagnosis between labyrinth destruction 
and eighth-nerve neuritis. That it is the only test available for deter- 
mining the progxess of eighth-nerve neuritis, whether favorable or 
unfavorable, these conclusions emphasizing not the lack of value in the 
caloric or rotational tests, but the fact that the galvanic test is, in all 
respects, the best, and has a distinctive value in differential diagnosis. 

An Air Raid Case. — Yearslby (Jour. Laryngol, RhinoL, and OtoL, 
September, 1917) records a teacher, aged twenty-seven years, who 
was standing by the front door of her school, superintending the pass- 
ing of her class to the basement, when a bomb was dropped some 
yards away in the street. The door was burst open by the explosion 
and she was thrown down, sustaining a scalp wound. She did not 
lose consciousness but found that she was markedly deaf, especially in 
the left ear, with loud ringing tinnitus. By the next day this symp- 
tom was much improved but the impairment of hearing remained much 
the same. There was much difficulty in distinguishing low tones and 
distant sounds. There was no vertigo. On examination the right 
drum-head was found to be markedly indrawn and the appearance of 
the superior posterior quadrant suggested a perforation, the long 
process of the incus standing out clearly. Movement was visible, 
however, over the apparent perforation, suggesting the presence of 
a strongly indrawn flaccid posterior segment. The handle of the 
malleus moved freely. There was nothing noteworthy in nose, throat, 
or nasopharynx. The fundamental tests gave the following reactions: 
Weber’s test showed no reference to either side. Rinne was just posi- 
tive to the C 128 fork on both sides. Bone conduction to the 35 sec. 
fork was right 36", left 40". The hearing for low tones was right 
2 C 32, left 1 C 64; that for high tones was over 15,000 double vibra- 
tions on both sides. The whispered hearing was right, 7 feet; left, 
25 inches. The case appeared to be one of acute depression of the 
tympanic membrane from sudden increase of external pressure. The 
appearance of the membrane varied remarkably. The right was 
• indrawn but it was evidently thickened. The left looked as if a very 
flaccid posterior segment were lying in the internal tympanic wall. 
It was the left ear which was toward the explosion. The functional 
tests indicated a middle-ear condition by increased bone conduction 
and loss of low tones, but not a very marked or long-standing one. 
Rinne reaction still positive, bone conduction only very slightly 
increased and no implication of the labyrinth. On using the Eustachian 
catheter there was no perforation sound in the left ear and the appear- 
ances noted in the tympanic membrane before inflation were less marked. 
The hearing for the whisper after catheterization was right, 15 feet; 
left, S feet. One month after the accident the hearing was much 
improved and the tinnitus was reduced to an occasional slight ringing, 
especially on recumbency. The hearing for the whispered voice was 
15 feet for both ears and the Rinne reaction was more markedly posi- 
tive on the two sides. The Eustachian catheter again failed to elicit 
any perforation sound. In conclusion the author remarks that it 
would be interesting to know the proportion of pure middle-car cases, 
such as this, to labyrinthine concussion after exposure to high explo- 
sives, he having seen two similar cases in officers from the front and 
having heard of others. 
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The Treatment of Keloid by Injections of Crcosotcd Ofl.-—LKnimt 
i.tnur, ih ■ jvm/. dr Party, May. 101 S_) employ.-, injections of creosote in 
■sterile olive oil. If) e.r. of iJi»* former in l.V) e.c. of the hitter, in the 
treatmejit of kelnid. T’he pnneture is made in the .sound skin close 
to tlie grouth and the oil injected beneath, but not into the keloidal 
tissue, bruin ‘J drops to c.r. are injected at each treatment, care 
In-intr taken not to overdi- t»ml the ti-'ite;; the injections are made 
every two day*. or even ev< ry day nrrording to circumstances. There 
is at first a diminution, later complete disappearance of the rosy or 
violaceotM tint of tin* keloid; itching and pain if present cease with the 
first injection; the .skin become.-. tipple and the growth finally flattens 
out and disappears. These results are obtained in from fifteen (lays 
to two months; in some instances, however, it may he necessary to 
continue the treatment for six months. The author has employed this 
method of treatment in 1(X) cases and regards it as very satisfactory. 


The Treatment of Dermatitis Venenata by Vegetable Toxins.— 
STUrcKM.rt (Jour. Cutmuous Din., June, 19hS) from an experimental 
study of dermatitis venenata concludes that the intramuscular admin- 
istration of tin* toxins obtained from various poisonous plants influences 
the course of the disease although he does not advocate tin’s procedure 
as a routine method of treatment and would employ it only in extremely 
severe cases. lie believes the immunity obtained is a tissue immunity 
which is very transitory and must be frequently renewed. lie thinks 
it possible to produce an endemic test by which the particular plant 
to which the individual is susceptible may be detected. He failed to 
find any complement-fixing bodies in the serum of those who had an 
attack of dermatitis venenata and who had been treated by injections 
of homologous vegetable toxins. He regards it as possible to desensitize 
individuals so that they may be immune from the affection. (Von 
Adelung, experimenting upon rabbits and guinea-pigs with poison oak, 
was unable to produce immunity. — M. 13. II.) 

Pyodermia of Parasitic Origin. — Semox and Barber ( British Jour. 
Dermatol., July-Septcmber, 1917) report their experience with pyo- 
genic infection of the skin as a complication of scabies and pediculosis. 
They find that the disability produced by pyogenic infection is con- 
siderable, no less than 94.3 per cent, of the cases admitted to a military 
hospital for diseases of the skin under their care being of this nature. 
They find that the Pediculus vestimentorum, in a considerable number 
of cases, lays its eggs in the hair of the pubis, the perineum and some- 
times of the axillre and other hairy regions, therefore disinfection of 
the clothing alone is not sufficient to get rid of the parasites, but the 
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host himself should be disinfected. They regard it as extremely 
probable that the pyogenic lesions in pediculosis begin around the bite 
of the pediculus. The severity of the lesions, especially in scabies, is 
very much increased by the presence of seborrheic diathesis, the itch 
mite under such circumstances being a most potent agent in producing 
an acute seborrheic dermatitis. Pyodermia accompanying scabies or 
pediculosis usually recovers rapidly if the cause is recognized and 
appropriate treatment adopted. 

Ulcerating Granuloma of the Pudenda. — Pardo (Jour. Gutan. Dis., 
April, 1918) reports 2 cases of this malady, the first to be reported in 
Cuba. The first patient was a young mulatto woman, aged twenty- 
four years. An extensive ulceropapillomatous area, with sharply 
defined and elevated borders, occupied the groins, the vulva, the 
perineum and the anal region. The disease had begun five years before 
as a small sore on the right labium majus, which had slowly extended 
in all directions. A month’s treatment with salvarsan (three injec- 
tions) and potassium permanganate solution, 1 to 1000 locally, having 
failed to produce any improvement, intravenous injections of tartrate 
of antimony and potassium were resorted to, 5 c.c. of a 1 per cent, 
solution being given every other day. Improvement was observed 
after the fourth injection and continued until, at the end of five months, 
cicatrization was almost complete. As the patient then passed from 
observation the final result was unknown. Similar treatment was 
begun in the second case, a white man, aged twenty-five years; but as 
he did not return after the first injection there was no further oppor- 
tunity to follow up the case. Although the first and only cases recorded 
thus far in Cuba, the author believes the malady is not uncommon in 
the island, since he has been told of the existence of similar eases by 
country practitioners, especially in the eastern part. 


A Common Origin for Shingles and Chicken-pox.— Le Feuvre 
(British Jovr. Dermatol., October-December, 1917) believes there is a 
close etiological relationship between herpes zoster and chicken-pox. 
He has collected about 50 cases, 7 of which were under his own obser- 
vation, in which these diseases occurred so closely associated as to 
suggest the probability that they had a common origin. In the author’s 
7 cases an attack of zoster was followed in from twelve to twenty 
days by chicken-pox in some other member of the family, in all cases 
a child. Of the whole number of cases collected 41 showed this 
sequence, while in a much smaller number (5 cases) zoster followed the 
chicken-pox; in 4 cases the two diseases were concurrent. The author 
believes shingles to be an infectious disease, which, under certain 
unknown conditions, may serve as the starting-point for an epidemic 
of chicken-pox, and should therefore be placed in the list of notifiable 
diseases. 


Treatment of Psoriasis by Intramuscular Injections of Pure Sulphur 
in Solution. — Borg (La Prcssc vied., June 7, 1917) has obtained 
encouraging results in the treatment of psoriasis from injections of 
sulphur in oily solution. For these injections he has employed the 
following formulas: Sulphur prccip. pur., 20 cgm.; ol. sesami (or 
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purniliti licjuid), 1 00 c.r.; or sulphur, prceip. pur., 20 egm.; o!. eucnlvp- 
to!„ 20 c.r.; ol. sesatui. NO c.r. Of these solutions he gave c.e. n't a 
(Iom\ tin* equivalent of I egm., making t hi* injections deeply into the 
gluteal muscles. One case was cure-el l»y erne injection, one ley four 
injections am! a third improved after eight injections. As only "> 
cases leave as yet been treated, definite* eemelnsions concerning the 
value of t he tre*atine*nt are* not ye*t possible*. 

Eczema Duo to Deficient Thyroid Secretion.— Kdki.man (Xnr York 
Met!. Jtiur., March 0. 1 0 1 S> reports the following unusually interesting 
ease: A boy, previously apparently in pood health developed, when 
four years old, a more or Jess pen era I eczematous eruption in places 
dry and scaly, in others moist or weeping, accompanied by severe 
itching, which was wor.-e at niplit. 'Phis eruption continued unabated 
notwithstanding much treatment, both local and dietetic, at the hands 
of pediatrists and dermatolopists, until he was three and a half years 
old. When lie first came under the author’s observation he was fairly 
well nourished, hut presented a cretinoid facies, had a pasty color and 
a general adenopathy. There was no hotly hair, the brows were 
scanty, hut the hair of the scalp was coarse and abundant. The 
patient was placed upon thyroid extract three times a day, without 
any local or dietetic treatment, and improvement began at once, so 
that within five days “the eczema of the face and nock had almost 
disappeared.” This improvement continued for another week when 
owing to rapid loss of weight, the thyroid was stopped and local and 
dietetic treatment instituted. When seen again the eruption was very 
much worse and the thyroid was again given with markedly beneficial 
results as before. Improvement continued, and when best seen the hoy 
was normal in every respect. The author believes hypothyroidism 
was wholly responsible for the eczema, an opinion supported by the 
remarkably prompt improvement following the administration of 
thyroid extract and the equally prompt relapse following its suspension. 
He believes that thyroid should he given in eczema only when definitely 
indicated by other symptoms, and that it should he given in fairly large 
doses at first, to he followed later by smaller ones to prevent relapse. 
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Quantitative Relationship between Antigen Dose and Antibody Pro- 
duction. — The question of whether the amount of antigen introduced 
into an animal has any hearing upon the extent of the immune reaction 
lias been repeatedly discussed in relation to specific types "of antibodies. 
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Then (Joiiv. Med. Rex., 1918, xxxvii, 3S1) lias brought forward evidence 
that no such quantitative relationship between the antigen dose and 
antibody exists. His conclusions arc drawn from a series of experiments 
in which preeipitins and agglutinins were quantitatively estimated. 
The preeipitins were obtained by intravenous injection of different 
doses of sheep serum into rabbits, while the agglutinins were obtained 
in the human after the administration of antityphoid vaccine. He points 
out that individuals differ greatly in their response to the injection of 
foreign proteins, but the injection of large quantities is no guarantee 
of the production of large amounts of antibody. To a certain extent 
the potency of a serum in antibody rests in the manner of the giving 
as well as in the individual response of the animal tissues. 


Chronic Tonsil Infections. — Moore (Jour. JmI). and Clin. Med., 
1918, iii, 283) offers a discussion on chronic infections of tonsils based 
upon the work of various investigators. He describes the anatomical 
structure of the tonsil, and he points out that because of its position and 
structure the tonsil is more prone to infection than almost any other 
organ in the body. Because of its position it comes in contact with the 
various species of bacteria in the mouth cavity. More important than 
this, however, is the deposition of these bacteria with food and other 
debris in the lumina of the crypts. Chief among the bacteria causing 
either acute or chronic tonsillitis is the streptococcus. Davis isolated 
hemolytic streptococci in the majority of 133 cases of tonsillitis which 
he studied. The patients had been suffering from chronic arthritis, 
endocarditis and nephritis, and although this streptococcus produced 
arthritis in rabbits, there is no proof that it is the causative factor. In 
almost all tonsils, pathological or not, hemolytic streptococci producing 
arthritis in rabbits can be isolated. The author here refers to Rosenow’s 
theory that bacteria isolated from the apparent focus of infection will 
produce similar lesions in animals. Tuberculosis and syphilis are of 
considerable interest as chronic infections. Out of the author’s series 
of 250 pairs of tonsils, tuberculosis was present in 2.5 per cent. Primary 
tuberculosis of the tonsil varies from 1 to 5 per cent., and the tubercle 
bacillus is rarely found in tonsillar crypts. Syphilis of the tonsil may 
be primary, secondary or tertiary, and varies from G to 55 per cent., 
women being most commonly affected. Actinomycosis of the tonsil 
has been occasionally described. Davis thinks no well-authenticated 
case of primary actinomycosis of tonsil has been reported. Diphtheroids 
are not uncommon as infective agents. Occasionally the pneumococcus 
is isolated as well as the staphylococcus, B. diphtheria, B. influenza and 
B. mucosus capsulatus. The author emphasizes the importance of the 
tonsil as a portal of entry for numerous infectious organisms and that 
its removal may aid materially in controlling such diseases. 


The Production of Antipneumococcus Serum.— Cole and Moore 
(Jour. Expcr. Med., 1917, xxvi, 537). All kinds of animals, even the 
most susceptible, may be rendered actively immune to pneumococcus 
infection bv bacterial inoculations. In the production of immune scrum 
for therapeutic purposes strict attention must be paid to the immuno- 
logical specificity of the bacteria used for Immunization. At present the 
only serum of which the therapeutic value has been proved is that 
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vlTrrtm- against Type I pm-umororeus infection. Active immunity to 
till' dilTctvnf types also m-ms very .specific. The scrum to he need should 
have agglutinating power for Type I pnemnoeoecus and should have 
the power of protecting mice ngain-t le rye amounts of virulent culture. 
For therapeutic purposes one should use the horse, which is- sound 
and healthy and without old joint injuries. The intravenous method 
of injecting the culture is the most valuable one. Experiments have 
shown that for producing the primary immunity most rapidly several 
series of small doses of dead cultures should be given, the injections being 
made <laily for six to seven days followed hv a week in winch no injec- 
tions are matte. 'I o produce the highest type of immunity living 
organisms arc required. The virulence of the particular strain of pneu- 
mococci u<cd for inoculation purpo-es is important, and this virulence 
should lie preserved by repeated animal inoculations and only fresh 
cultures are to lie rt-cd for the immediate injection. The living organ- 
isms should In* given in moderate doses daily for three days, with an 
interval of a week between each series of injections. By following the 
methods here described, horses may be made to produce rapidly a high 
grade of specific serum. The observations made in this work indicate 
the importance of employing small doses of culture frequently repeated 
in tins form of immunization. 

Anticomplementary Power of Human Serum and the "Wassermann 
Reaction. — In 191-1 Nicolas and Gate pointed out that the nnticom- 
pienrentary power of human serum frequently prevents hemolysis of 
red blood cells in the course of the Wassermann reaction. It is neces- 
sary therefore to neutralize entirely and exactly the nnticomplementary 
action if one wishes to obtain a pure Wassermann reaction. IIom-axdf. 
(./our. dr Phtixioi. d dr pnlhol. tji in' rule, 1917, xvii, GS-1) decided to 
determine methodically the nnticomplementary power of each serum 
before doing a Wassermann. The author determined the quantity of 
titrated complement which should be added to a constant vohftno of 
the inactivated serum in order that its antihcmolytic action be neutral- 
ized. The quantity of complement which is necessary and suflicient for 
total hemolysis constitutes what the author calls the “ constant complc- 
ment,” representing the exact quantity of complement which is neces- 
sary to neutralize the anticoinpiomentary power of the serum of disease 
and bring about hemolysis. In thus always determining the nnticom- 
plementnry power of the serum before proceeding with the Wassermann 
reaction the author found that S per cent, of the sera have a constant 
complement. The nnticomplementary power of the serum seemed to 
correspond to the increase of the albuminous substances: the presence 
in the serum of natural hemolysins against the red blood cells of sheep 
tends, on the contrary, to diminish this power. 

Preservation of Antisheep Hemolytic Amboceptor in Glycerol. - 
The hemolytic system is very widely used as an indicator in determining 
whether a specific type of amboceptor or antigen is present in a given 
material. In practice the use of the indicator has mainly fallen to the 
technic of the Wassermann reaction and the tests on the binding of 
complement in the presence of the immune bodies in the serum of sus- 
pected cases of gonorrhea, typhoid fever and a few other infections. 
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Inasmuch as the hemolytic system serves as a indicator it is essential 
that its component parts be as stable and constant as possible. The 
chemist has his various color reactions which serve as indicators for the 
detection of certain definite substances. In .the case of the hemolytic 
system the indicator is not a single substance but a group of them. 
Each of which has labile quantities. It is because of the danger of 
deterioration and change in the components of this indicator that the 
greatest care is necessary before using them in any given test. Investi- 
gators have found that when amboceptor is stored in the fluid state, it 
is liable to undergo deterioration with varying rapidity. There is also 
constant danger that the serum will become infected during storage 
and use. To prevent infection various mild antiseptice as thymol, 
camphor and chloroform have been used, but again discarded by most 
workers because of changes occurring in the serum in their presence. 
Clock and Beard (Jour. Infect. Bis., 1917, xxi, 404) have experimented 
with glycerol as a preservative for the hemolytic amboceptor and find 
that it offers many advantages. When mixed with an equal amount of 
fresh amboceptor heated to 55° C. the serum was found to retain its 
original potency for three years. No anticomplementary properties 
developed during this period. The presence of the glycerol did not 
influence the complement-fixation reaction. The presence of the 
glycerol presented bacterial growth similar to its action when used in 
vaccine lymph. 


Food Accessory Factors (Vitamins) in Bacterial Culture with Especial 
Reference to Hemophilic Bacilli. — It is now generally conceded that 
food accessory factors (vitamins) are as essential for proper develop- 
ment and maintenance of health as proteins, carbohydrates, fats and 
salts. They also play an important part in the nutrition of the lower 
forms of animal life, of the higlier plants and of bacteria. Various 
investigators have carried on experiments with yeast, peat and the 
hemophilic bacteria. Pfeiffer in 1S92 made the discovery that not only 
blood was necessary for the continued growth of the influenza bacillus 
but also that hemoglobin was the essential constituent in the blood 
upon which growth depended. In further investigation, Davis (Jour. 
Infect. Dis., 1917, xxi, 392) found that hemoglobin alone will not support 
growth but that a second factor which resides in many bacteria, fresh 
animals and plant tissues is necessary. This second substance is being 
studied further to determine its peculiar properties which at present 
are not clearly defined. The availability of iron in the hemoglobin may 
be the determining factor in the growth of hemophilic bacteria and the 
second factor or substance may act by rendering this element more 
available. The suggestion may be made, in conclusion, that the activity 
of these substances in animals and higher plants may concern or some- 
how. control the metabolism of certain elements like iron, phosphorus, 
calcium or iodin, as well as possible of protein. 


Cases of Typical and Atypical Lymphosarcoma. — Mackenzie 
(Jour. Cancer Res., 191S, iii, 93) reports 4 cases of lymphosarcoma 
taken from the autopsy records of the past five years.* Two may be 
classified as typical, since they conform with the characteristics of 
lymphosarcoma laid down by MacCallum, Sternberg, Paltauf and 
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Kundrat. Briefly them nr<- tumor formation stai tinjr in a group of 
lytnpfi nodes ami spreading thence to neighboring notify or follicles, 
t\itli i in general lymphoid involvement as in leukemia or p«ewlo- 
huikemm, I rue inetastii'-e; by way of t lie blood stream tire rare and 
usually i-oliifed. 'I be nmiinmiist site.-, of origin are tlie lymph nodes 
of the neck, inedinMinum, ine-enterin and retroperitoneal repons, less 
frequently the inguinal and nsillary nodes. The affected groups form 
nodular, .uneven inn- a-., well limited in the beginning but later diffusely 
permeating the surroundings. T he spleen and bone marrow arc rarely 
attacked. Ilistolngienlly the tumor is eharacti-ri'/ed by an irregular 
retirtdar framework with lymphoid cells in the tne.diVs. The cells 
resemble lymphocytes but are larger and have a more lightly staining 
nucleus and a scanty, often almost invisible non-granulnr cytoplasm, 
'i’here is no definite alteration of tin 1 blood picture. The other two 
eases not falling in this category, resembling each other in pathological 
anatomy and histological picture, are atypical lymphosarcomata. 
The main points which distingui-di them from true lymphosarcomata 
are tin* early involvement of the lymph nodes throughout the hotly in 
a manner not Miggesfing regional extension, the distinct nodular 
metastase- in liver and spleen, the inability to grow out into the sur- 
rounding tissue and the different cell components. The neoplasm is 
not leukosareoma in which the splenic enlargement is due to a diffuse 
infiltration of the whole spleen by the abnormal cells and not to the 
presence of distinct nodules. It is hardly necessary to point out that 
the histological picture of Hodgkin’s disease alone is sufficiently 
characteristic to make it unnecessary to indicate other points of 
differentiation. 
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Hog Cholera and Paratyphoid Fever. Studies on the Paratyphoid- 
enteritidis Group. — IConx and Valentinc (Jour. Med. Res., March, 
191S, pp. S9-125) state that the tendency to variations, as well as the 
differences in avidity for carbohydrates, shown by otherwise similar 
types, has led to contradictory opinions as to the classifying signi 1 - 
cance of the cultural reactions of members of the paratyphoid-enteri- 
tidis group. By correlating the fermentative results, especially 1,1 
relation to quantitative reductional differences, well-defined groups 
result, as shown in the tables presented. This grouping correlates 
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host origin and agglutinative differences. Bacillus choleras suis and 
Bacillus paratyphosus “B” in this way are separable one from the 
other, and the Bacillus choleras suis is therefore a distinct type, and most 
of the strains studied have been similar and constitute a definite sub- 
group. This indicates that Bacillus paratyphosus “B” is essentially 
a human pathogen and that paratyphoid fever due to this type is 
normally caused by the transfer of the bacillus from man to man, and 
that infected swine are not a source of contagion for this disease, either 
directly or indirectly, through the consumption of infected food. 

Observations on Meningococcus Carriers and on the Bacteriology 
of Epidemic Meningitis. — During the summer and fall of 1917 
Mathers and Herrold {Jour. Infcc. Dis., June, 1918, No. 6, xxii, 523) 
made an extensive bacteriological study of epidemic meningitis in one 
of the large military camps. The meningococcus carriers in the infected 
organizations were identified and isolated. For the cultures plain blood- 
agar was found to be satisfactory and the material 'for culture was 
obtained from the nasopharynx by means of a simple uncovered wire 
swab. It was found that 3 to 6 per cent, of the men examined were 
miningococcus carriers. The majority of these carriers, however, were- 
of the temporary type; only 1.2 per cent, of the total number of suspects 
examined proved to be chronic carriers. Chronic meningococcus 
carriers, as distinguished from the temporary type, often harbor great 
numbers of meningococci in the secretions of the nose and throat. The 
number of carriers was found to be high among those coming in contact 
with meningitis cases. In a study of the biological reactions of 150 
strains of meningococci from different sources two large biological groups 
were differentiated by means of macroscopic agglutination tests using 
monovalent serums. The agglutination reactions were in most instances 
definite and specific, but a number of atypical and inagglutinable strains 
were met with in each group. The atypical strains, however, did not 
differ enough from the other members of the group to warrant different 
classification as determined by agglutination. The classification of the 
inagglutinable strains was accomplished by means of agglutination with 
monovalent serums prepared from these strains; these serums yielded 
specific reactions with organisms of one or the other main type. The 
biological type of meningococcus predominant in the camp epidemic 
was identical with the type prevailing among the chronic carriers, but 
different from the type of meningococcus, causing the majority of the 
sporadic cases of cerebrospinal fever in Chicago. Also the type of minin- 
gococcus found in the cases and in the corresponding immediate contacts 
was in every instance the same. These facts suggest there is a close 
relationship between cases of epidemic meningitis and meningococcus 
carriers. 


The Value of the Wassermann Reaction. — Larkin, Levy and 
Fordyce (Jour. Am. Med. Assn., .Tune 1, 191$, No. 22, Ixx, 1589) state 
that the term “'Wassermann reaction" includes several methods of 
serological procedure. An accurate interpretation of- each method is 
essential in arriving at a proper diagnosis. A positive reaction is the 
most constant symptom of syphilis. The value of the reaction in 
diagnosing undoubted syphilis is shown by the following facts: (1) 
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I Iu> react, mi i>; positive in practically 100 per rent, of the case-: of florirl 
\vjihili«s. (2) In active tertiary .syphilis of the skin and hones the reac- 
tion is positive in about 01 per nut. of the cases. (3) In syphilis of the 
central nervous system cognizance must he taken of the reaction in 
Imth blood ami spinal fluid; the blood is positive in 80 per cent, of the 
cases. (4) In a pathological study the Wassernmnn reaction (alcoholic 
antigen, warm fixation! was positive in 0 1 per cent, of eases of syphilitic 
aortitis. As a means of corroborating syphilitic infection the Wnsser- 
mann test is at least 00 per rent, dependable, as shown in a series of 
positive reactions in which 00 per cent, could he accounted for by 
syphilitic changes in the aorta alone. The value of a negative reaction 
has been studied and its reliability confirmed by the negative reactions 
obtained in non-syphilitic affections of the skin. In a series of necropsies 
in which it was demonstrated pathologically that the aorta was free from 
syphilitic disease, negative reactions were obtained in 01 per cent. 

Proscnco of Tubercle Bacilli in the Feces of Cattle in Dairy Herds. 
— Wji.mam.s, Pro rr, llntiKV.Tsnnd IIov ( l 'r/rrinaru .Xnr.t, April 2S, 1017, 
No. 093, xlv) state that this research is a preliminary to testing the 
viability of the tubercle bacillus when excreted on pasture land in the 
fives of cows. Incidentally it revealed a means whereby milk may be- 
come infected with tubercle bacilli from dung. To test the excretion of 
bacilli, guinea-pigs were inoculated with an emulsion of the feces. In 
nil samples of the feces of 170 rows were examined, but for various 
reasons some of these were excluded from the final results. After such 
exclusions it was found that virulent tubercle bacilli were present in the 
feces in 3 cows out of 138. It is possible that one of these infecting cows 
should also he excluded, as she had been operated upon for tuberculous 
glands in the neck twelve months before the sample of feces was taken 
and was again obviously unwell. If, then, this animal he also excluded 
there remain 2 apparently sound cows whose feces infected guinea- 
pigs with tuberculosis from among 137 which were examined. By other 
methods it is possible that other cows might have been found to excrete 
tubercle bacilli in their feces. Only one sample was taken from any 
animal, and the sample represented only a very small fraction of the 
total daily excrement. Moreover, only a fraction of the sample taken 
could be inoculated into guinea-pigs. 

Tuberculous Mastitis in the Cow, Its Pathogenesis and Morbid 
Anatomy and Histology. — McFadyeax (Jour. Comp. Path, and Thcrap., 
March, 1917, Part I, xxx) discusses the three views representing the 
route of infection of the mammary gland, namely: (1) by way of the 
milk canals; (2) by the blood stream from a preexisting focus; (3) by 
way of the lymphatics from some tuberculous lesion in the abdomen. 
Against the theory of embolic infection are certain features of mammary 
tuberculosis: (1) The disease, as a rule, begins in one quarter of the 
udder and not in all four quarters. (2) In the great majority of cases 
it is a liindquarter which is first attacked. (3) The disease generally 
appears to have begun at the upper part of a quarter. (4) As a rule the 
lesions do not appear to develop from separate dicrete centers in the 
quarter first attacked. (5) In certain cases, which are by no means rare, 
the supramammary lymph glands are found to be visibly tuberculous 
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ami methods of minor importance, v.hilc those which directly affect 
the bacteria! content huxr not hccn sufficiently emphasized. 

Physiological Stimulation of the Choroid Plexus and Experimental 
Poliomyelitis. •- I’M.xvm;, Attoss and Kukhson (Jour. Exp. Mat., June 
1, I PIS. No. fi. xxvii, record experiments which serve, in the first 
place, to confirm those of Dixon and Halliburton on the stimulating 
effect of intravenous, injections of extracts of choroid plexus in the 
secretion of cerebrospinal fluid and extend their observations to mon- 
keys. They bring out td-o tin* variable elfeets of the virus of poliomye- 
litis. variations affected by the quality of the virus and also by the 
individual powers of resistance to infection possessed by individual 
monkeys, These factors of variation must he taken into account in 
performing and interpreting experiments on infection and particularly 
those on immunity and specific therapy in relation to poliomyelitis. 
In general it may he said that experimental infection by way of the 
blood is not easy to produce in monkeys unless some contributing 
factor, s mdi as the existence of a coincident aseptic meningitis, operates 
at the same time. Anri yet two of their experiments show that when 
the strength of the virus is great the injection of relatively considerable 
quantities suffices to induce infection and paralysis, hut not in all 
instances. The chief outcome of the experiments has hccn to deter- 
mine the fact l hat when the intravenous inoculation of the virus does 
not in itself suffice to induce infection and paralysis the intravenous 
injection of extracts of the choroid plexus, which in themselves excite 
tile secretory functions which preside over the formation of tiie cere- 
brospinal fluid, is powerless to modify this result. This fact would 
seem to he of interest and importance, since it lias already been shown 
that very slight structural changes in the meningeal-choroidal complex 
suffice to make possible or certain infection under tiiesc circumstances. 
Apparently mere augmentation, from time to time, of the secretory 
functions of the choroid plexus, through intravenous injection of an 
extract of the choroid plexus and while the virus is still circulating, is 
insufficient to ensure passage of the virus from the blood into the 
nervous tissues, upon which infection depends. Neither does the 
augmentation exercise a restraining influence on the development of 
infection otherwise capable of taking place. 


Notice to Contributors. — All communications intended for insertion in the 
Original Department of this Journal are received only with the distinct under- 
standing that they arc contributed exclusiichj to this Journal. 

Contributions from abroad written in a foreign language, if on examination 
thej’ are found desirable For this Journal, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to — 

Dr. Geor on Morris Pieusol, 1913 Spruce St., Philadelphia, Pa., U. S. A. 
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nmnt'nt damage results from such process no mutter how proficient 
the therapeutics may hr if instituted lute; and finally, that an curly 
diagnosis is essential in the production of a permanent cure, arc 
facts that can he accepted as axiomatic. This being the case, it 
can easily he seen that our most important task in renal tubercu- 
losis is an early diagnosis. Hut before we discuss the subjects of 
an early diagnosis and early treatment, we shall speak of the 
treatment of renal tuberculosis as it. presents itself to us at the 
present time. 

Pnusr.NT-i>.\Y Tiu:\tmi:nt. It is well known that the treatment 
of any part of the genito-urinary tract is very complicated and 
difficult no matter what the cause of the pathological process may 
be. We all know how prone to ehronieity is any condition arising 
in the kidney or any part of the genito-urinary tract. When a 
posterior urethritis remains for years it is not because the infec- 
tion with the gonococcus differs from the infection with any other 
organism, for when the colon bacillus produces a pathological 
process in the pelvis of the kidney it is often equally tenacious. Even 
the non-infections inflammatory processes attacking the kidney 
leave behind permanent damage. Jt is the complexity of the 
mechanism of the urinary apparatus, and the replacement of 
destroyed parenchyma by non-functioning connective tissue, espe- 
cially of the kidney, that render any pathological process liable to 
make the result of its ravages permanent. The longer the patho- 
logical process progresses the greater the resulting destruction after 
the cure of the infection. To overlook this fact means to do a great 
deal of injustice to immunotherapy. It has been the tendency in 
the profession to apply this form of therapy as a measure of last 
resort after a great deal of destruction has already occurred, and 
when the symptoms referable to the permanent damage resulting 
from the destruction have necessarily to remain even after the total 
eradication of the etiological factor. Unfortunately, these symp- 
toms are immediately attributed to the failure of immunotherapy. 
And since most eases that have been treated in the past with tuber- 
culin are hopeless eases to begin with — that is, postoperative cases, 
with extension into the remaining kidney, or bilateral renal tuber- 
culosis, in which symptoms due to the distorted urinary apparatus 
will remain — the elimination with tuberculin of tuberculosis as an 
infection has not been realized. On the contrary the persisting 
symptoms, although due to the distorted apparatus, are propounded 
as evidence of the failure of tuberculin. 

Besides the element of permanent damage that tends to mini- 
mize the residts of tuberculin treatment we have another impor- 
tant factor which makes for the continuation of the pathological 
process. The matter of mixed infection, for instance, lias been 
entirely overlooked, by some unintentionally, in failing to realize 
its importance as a factor in the formation of the whole picture 
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n result of tin- operation. Avill more than encourage this occurrence 
and bring about u most Iiojh-Icss condition. 

^<»uhl it not seem rational to remove the hypersuseeptihilily 
hy a course of tuberculin treatment and so raise the patient’s resist- 
ance before nephrectomy is resorted to? 'Die treatment with 
tnlwrcnlm will not only prevent an extension of the process to the 
other kidney, but will limit the ojawation to a kidney that is 
destroyed beyond repair. 

Almost as much can he said of the vaccine treatment of mixed 
infections. A sujx-rimposed colon bacillus infection upon a tuber- 
cular prmvss may Ik> producing the principal symptoms in an acute 
condition. The use of vaccine may frequently remove the urgency 
of an operation. It will nearly always convert tin* necessity of a 
serious operation in an acute state to the safer operation during a 
controlled infection. This is also true in the case of mixed infec- 
tions due to the streptococcus, staphylococcus, pyoevnneus, 
pneumococcus, etc. 

Let us now turn to the subject of early diagnosis and treatment. 
We all know that in most cases of renal tuberculosis the early 
• symptoms are practically the same as are found in any of the mild- 
est pathological processes occurring in the urinary apparatus. 
For this reason, when a patient first applies to the physician for 
treatment the thing remotest from the physician’s mind is tubercu- 
losis, and even were it suspected the usual process of making a 
diagnosis requires the services of a specialist. Cystoscopy, guinea- 
pig inoculations, etc., involve not only a considerable expense but 
n great deal of time and discomfort on the part of the patient, all 
of which, in view of the mildness of the symptoms, neither the physi- 
cian nor the patient would deem justifiable. The problem, there- 
fore, resolves itself to the utilization of the tuberculin test, which 
is simple enough to he applied by the general practitioner to whom 
the patient first applies; and not only is it devoid of inconvenience 
and expense to the patient, but is far more reliable than any other 
means at hand for an early diagnosis. 

Tubkkculin in Diagnosis. The chief reason for the neglect 
of tuberculin in diagnosis at the present time is the fact that the 
mechanism of tuberculin diagnosis has been too little understood 
by a great many of those who have utilized it in the past. The ele- 
ments that entered into its misapplication were (1) the failure to 
realize that a suspicion of a tubercular active lesion is presup- 
posed when a test is made and that a production of a constitutional 
reaction is prejudicial to the case if an active lesion exists, and (2) 
that the mere rise in temperature as a result of tuberculin inocula- 
tion is in itself of no value in the diagnosis. 

The scope of this paper does not permit of a detailed descrip- 
tion of tuberculin in diagnosis. I can only include the essential 
points, and these are that the smallest amount of tuberculin should 
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be used which will produce a constitutional reaction in each case. 
That can be determined by producing such a reaction by three or 
four inoculations forty-eight hours apart, beginning with 0.0001 
c.c. of O.T. and increasing each succeeding dose to about five 
times the last dose until a temperature of 1°, or as little as possible 
above that, is produced instead of endeavoring to obtain a temper- 
ature by one inoculation in all cases. The final dose of 0.001 of 
O.T. if negative will determine the test. And so we render the test 
safe. The diagnostic feature of a tuberculin test is not a local reac- 
tion at the point of inoculation, nor is it in the rise in temperature — 
it is the focal manifestations that occur during the constitutional 
reaction. The focal reaction consists of a hyperemia around the 
active lesion wherever that may happen to be, with the consequent 
exaggeration of symptoms that go with the organ in which the lesion 
occurs. Being in the kidney the focal manifestations will lead to a 
marked increase in frequency of micturition, any pain or discomfort 
will be exaggerated, and very frequently tubercle bacilli will appear 
in the urine during the constitutional reaction when repeated 
examinations previous to the test failed to demonstrate them. 

When shall we resort to the tuberculin test? We know that by 
far the most common symptoms in renal tuberculosis is frequency 
of micturition. If every case of frequency would be subjected to 
the tuberculin test an early diagnosis would be made far more 
usual than it is at the present time. Aside from frequency, any 
symptoms referable to the urinary apparatus for which a definite 
pathological process other than tuberculosis cannot be definitely 
ascribed should be an indication for the subcutaneous tuberculin 
test. 

One characteristic example of the value of tuberculin in early 
tuberculosis is the following: 

Mr. R., aged fifty-two years, born in the United States. 

Family History. Negative. 

Fast History. Shows a physical condition far above the average. 
From 18SG to 1SS7 was on the Columbia Football Team (before 
the game was modified), weighing ISO pounds and measuring six 
feet in height. 

Present History. On one of many visits with his daughter, 
whom I am treating for colon bacillus infection, he incidentally 
remarked that he was troubled, for three or four months, with fre- 
quency of micturition. He apologized for mentioning it at all, as 
he thought the matter trivial; but since recently the frequency 
occurred also at. night he thought better to mention it. He com- 
plained of no pain of any kind. A specimen of the urine, freshly 
passed, showed no trace of abnormality. When I explained that 
while, on the other hand, it might be a small matter, perhaps an 
enlarged prostate or improper food or something coming on inci- 
dental to his age, but that, on the other hand, it might point 
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remotely to something more serious and that a thorough investi- 
gation would he advisable. he readily submitted. A laboratory 
analysis of the urine showed no abnormality. A four-day temper- 
ature prior to the test was taken and found to be normal. During 
the Milne four days a census of the frequency was taken and found 
to be nine to eleven times in twenty-four hours, with the total quan- 
tity of urine passed between at) and HI) ounces in twenty-four hours. 
At the end of the four days 0.0001 c.e. of O.T. was administered 
subcutaneously without any elfeet. Forty-eight hours later 0.001 
e.e. of O.T. was administered late in the afternoon. The following 
day the patient rejmrted a temperature of 100.5° and a few hours 
later 101°. Marked local reaction at the point of inoculation and 
pain and aches throughout the body he tried to attribute to an 
attack of la grippe. A specimen of urine voided during the height 
of the temperature was sent to the laboratory, 'flic report showed 
numerous tubercle bacilli. Following the inoculation the frequency 
numbered seventmi times. A dragging pain, more pronounced 
on the right side, led to the inference that the tubercular process 
was in the right kidney. The marked increased frequency during 
the constitutional reaction was more diagnostic than the rise, in 
temperature itself. It indicated a focal reaction, which could only 
take place in an active tubercular lesion, and even without the dis- 
covery of tubercle bacilli in the urine would have been absolutely 
diagnostic. All symptoms disappeared at the end of forty-eight 
hours, and the frequency promptly diminished to the same degree 
as it had existed before the reaction. Repeated bacteriological 
examinations of the urine after the abatement of the constitutional 
reaction failed to reveal the tubercle bacilli. 

With an early diagnosis established, how shall we proceed with 
our treatment? I do not know of anyone who would advocate 
the removal of the kidney when an early diagnosis is made. There 
remains only the hygienic-dietetic and climatic treatment to be 
instituted for a patient when an early diagnosis is made. And what 
can that offer us? Unlike the patients with pulmonary tubercu- 
losis, this class of patients are usually in good physical condition, 
and if a fine physical condition did not prevent the lesion from 
starting in the kidney, how can we expect a treatment which depends 
upon the improvement of the physical condition to cure or even 
check the disease? Here we deal with a combination of circum- 
stances, all of which are already favorable to the production of a 
natural immune-response against the tubercle bacilli, except that 
the mechanism producing the immune response is faulty. The 
stimulation of this mechanism with tuberculin remains the only 
logical early treatment. All other resources necessary for the 
patient’s own defence are already present. The utilization of the 
immune response in incipient renal tuberculosis consists of two 
important elements — tuberculin for the treatment of the condition, 
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and vaccine as a prophylactic against mixed infection. This class 
of case offers the simplest conditions for tuberculin treatment. 
At this time the hypersusceptibility is present to only a mild degree, 
and severe reactions will rarely occur. With the safer method of 
tuberculin administration now in use at the New York Polyclinic 
Hospital there is no difficulty in its utilization in general practice. 

As to the results obtained with tuberculin, I can only say, as I 
have said before, that owing to the failure in making an early diag- 
nosis the treatment of the early condition was impossible in the 
past. But in the presence of such reports as come from Karo and 
Mantoux and from Hohlweg and others who report such striking 
results from the utilization of tuberculin in renal tuberculosis, and 
that in cases in which a diagnosis was certain through the usual 
methods — in other words, in advanced cases only — can we not expect 
that in early cases the results would be even better? In our experi- 
ence we have but a few cases to help us, all of which have been cases 
of long-standing bilateral tuberculosis or cases of extension of the 
tubercular process after nephrectomy. In view of distinct benefi- 
cial effects of tuberculin in these conditions, how can we doubt its 
efficacy in incipient tuberculosis of the kidney? On the contrary, 
the treatment of early renal tuberculosis with tuberculin is not 
unlike the treatment of tubercular cervical adenitis, in which con- 
dition its efficacy is no longer doubted. As regards the utilization 
of tuberculin in the early diagnosis of renal tuberculosis I have 
begun its use here but recently, and so I am not ready to report 
on the treatment of these cases with tuberculin. But I hope, in 
view of present indications, to have a report to make m the near 
future which will not fall short of our expectations. 

The second element in the treatment is almost as important, 
and that is the prophylactic immunization against imminent mixed 
infection. Bacteria are constantly carried through the kidneys. 
Especially is this true of the colon bacillus. Mixed infection with 
the colon bacillus and the streptococcus and the staphylococcus 
form the constant menace to the favorable progress of the infec- 
tion during the treatment of renal tuberculosis. In fact, the longer 
I observe these cases the more I am convinced that a mixed infec- 
tion is responsible in the vast majority of cases for the spread of 
localized tubercular lesion in the kidney. Three inoculations with 
a stock vaccine of the colon, and Streptococcus and Staphylococcus 
albus should be given a week or ten days apart. The first two 
inoculations consists of 250 mil. each of the colon and the strepto- 
coccus and 1000 mil. of the Staphylococcus 'albus, and the third 
inoculation consists of 500’ mil. each of the colon and the strepto- 
coccus and 2000 mil. of the staphylococcus. There is a much 
greater field in the prophylactic immunization against imminent 
localized infection than we are aware of at present, and I hope in 
the near future to be able to report upon it more fully. 
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Sr.MMAttY, Jo recapitulate (1) the prognosis in renal Itibercu- 
losis tij> to tiie present ims been unfavorable tinder the present-day 
method of treatment. Nephrectomy as an operation for the relief 
of the patient suffering from tuheretilosis in the kidney is a failure, 
for it fails to remove the fonts of infection outside of the kidney, 
leaving the patient liable to extension of the infection to the remaining 
kidney from the same focus. The tuberculin treatment of renal 
tuberculosis has not been as satisfactory as the tuberculin treat- 
ment of other forms of tuberculosis, because of the inability to make 
an early diagnosis; (2) because of the production of early damage 
before the tuberculin treatment was instituted; ('.)) as a result of the 
failure to recognize the important role that mixed infection plays 
in the production of symptoms and pathological processes. How- 
ever, enough has Ix-en shown with tuberculin treatment of renal 
tuheretilosis, in fact, to make it almost certain that were it insti- 
tuted before permanent damage has resulted — in other words, 
early in the disease — the prognosis of renal tuberculosis would 
have a far more favorable aspect. Karlv diagnosis in renal tuber- 
culosis can be accomplished through the tuberculin test alone. Its 
more frequent use in early symptoms referable to an indefinite 
lesion anywhere in the urinary tract is absolutely essential to the 
more hopeful treatment of renal tuheretilosis. 


THE PULSE-PRESSURE TEST IN PREOPERATIVE ESTIMATION 
OF THE RESERVE STRENGTH OF THE CARDIO- 
VASCULAR SYSTEM. 

By 13. Z. Cashmax, M.D., 

PITTSHUIKUl, PA. 

Although an enormous amount of work has been done with 
reference to the cardiovascular system and considerable progress 
has been made toward clearing up the problems associated with 
it, we are still without a test, simple and reliable enough for clinical 
use, for estimating the reserve strength of the heart, or rather 
the cardiovascular system. In many of the cases of so-called 
cardiac failure the trouble lies not with the heart itself but with 
the cardiovascular system and its controlling agents, and it is 
therefore necessary tp consider the system as a whole in esti- 
mating its functional capacity. It is the efficiency of the whole 
system and its ability to compensate for the variable changes 
incident to the stress and strain to which it is subject that main- 
tain the circulation sufficient for the needs of the organism. lor 
the purpose of specific therapy it is necessary to determine which 
integral part of the system is at fault, but for estimating how much 
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strain the cardiovascular system will stand such differentiation 
is not essential. 

It has probably been the experience of every surgeon to lose 
patients after operation from circulatory failure when this was 
least expected. The heart seems to be normal in the routine 
examination with the patient in bed, and the patient, from general 
appearances, seems to be a good surgical risk, and yet death follows 
from circulatory failure in from one to three weeks following opera- 
tion. The following cases, in the service of Dr. Huggins, are 
examples of tbe types which stimulated our interest in this field, 
and a brief synopsis of the histories are given. 

Case I. — Mrs. T. M., aged thirty-eight years. No. 514. 
Admitted October 3, 1911. Diagnosis: Chronic appendicitis; 
myoma uteri; adhesions of ovaries. 

Clinical Condition. Indigestion and pain in right side. 

Family History. Negative. 

Past History. Always enjoyed good health in childhood. 
Typhoid fever at thirteen. For last one and a half years has had 
frequent attacks of palpitation of heart. These come on some- 
times without exertion. No shortness of breath on exertion. 

Menstrual history negative except severe crampy pains at 
beginning of periods. 

Married thirteen years. One child seven years old. Two 
miscarriages. 

Present Illness. Dates from March, 1907. Patient had a 
severe pain in region of chest. Had difficulty in breathing. Physi- 
cian was called and diagnosed trouble as pneumonia at first and 
later as “gall-bladder disease.” Patient was not jaundiced fol- 
lowing this, and there was no vomiting. Since then patient has 
been troubled with indigestion, and there is tenderness in upper 
right quadrant of abdomen. 

Physical Examination. Heart: Sounds are clear. No murmurs. 
Heart not enlarged. Occasional “extrasystole” is heard on aus- 
cultation. Urine negative. 

October 5, 1911. Operation by Dr. Huggins. Ether. Right 
rectus incision. Gall-bladder normal. A long thick-walled appen- 
dix bound down by adhesions in mid-portion was removed. Light 
adhesions about both ovaries were broken up. Uterus contained 
a fibroid the size of a normal uterus. This was not removed. 

Patient made an uneventful recovery. Wound healed well and 
patient was allowed up on chair on fourteenth day after operation. 
The following note was made that night by the intern : 

Patient seen about 10 p.m., having just been helped from 
couch to bed. Patient was lying on right side, with arms and legs 
partly flexed. Eyes partly open; staring, glassy expression; mouth 
open; respirations labored. Did not reply to questions. Pulse 
could not be felt at wrist. Carotid pulsation rapid, feeble, and 
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irregular. About two minutes after mtii patii-nt shuddered 
mid became eummimis, and asked if she had fainted. Pulse could 
tlien be felt at the wrist, but was very weak and collapsible, vary- 
i"k greatly in force during short intervals. Patient complained 
of being very tired. Had no pain. Breathing at this time was 
slightly labored. Patients face was of deathly gray color and 
covered with cold perspiration. Cardiac stimulants were given 
and there was some slowing of pulse and improvement in quality 
after intravenous injection of strophanthin. but condition remained 
precarious for twenty-four hours, when patient died. 

It is interesting to note that the history, as far as was elicited 
by the intern, gave no symptoms referable to the cardiovascular 
system aside from palpitation of the heart, which the family physi- 
cian attributed to her “gall-bladder disease." Physical exami- 
nation of the heart showed nothing abnormal except an occasional 
"extra systole." At that time we hail no electrocardiograph and 
pulygruphie tracings were not taken. The history and physical 
examination and appearance of the patient were not such as to 
make one suspect any serious cardiovascular trouble, and yet 
wo feel sure that more careful study in this ease would have revealed 
a narrow margin of safety. 

(’ask II. — Mrs. .1. \\\, aged forty-six years. No. 1312. Admitted 
October 13, 101-1. Diagnosis: Chronic cervicitis; laceration of 
perineum: cystocele; rectoccle; prolapsus uteri. 

Clin mil Condition. Falling of womb. 

Fain ill/ History. Negative. 

Paul History. Usual childhood diseases. Typhoid fever at 
twelve. Troubled with cough and expectoration in the spring, 
lias had varicose veins for thirteen years, lias been troubled 
recently with a “nervous buttering ” in the head and stomach. 
Constipated for years and has hemorrhoids. Difficulty in empty- 
ing bladder. Menstrual history negative. Has had six children 
and one miscarriage. Puerperia normal. Last child eleven years 
ago. Instrumental delivery. 

Present Illness. First noticed prolapse of uterus after last 
delivery eleven years ago. This has been worse in the last year. 
Had a flooding spell at menstrual period eight months ago. Has 
had two such spells since then, the last one four weeks ago. 

Physical Examination. Patient is a large, stout, red-faced 
woman. Weight 215 pounds. Heart: Point of maximum im- 
pulse not seen or felt. Upper border of cardiac dulncss begins 
at second interspace. Right border begins at midsternal line. 
Sounds at apex and base arc clear. No murmurs made out. Pulse 
regular. Systolic blood-pressure, 110. 

Vaginal Examination. Laceration of perineum with wide 
separation of transversus perineii and levator ani muscles and 
fascia. Rcctocele and cystocele present. Stellate laceration of 
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cervix with enlargement and presence of considerable scar tissue 
and cystic degeneration. Profuse mucopurulent discharge. Cer- 
vix appears at vaginal orifice when patient strains. Body of 
uterus is somewhat larger and firmer in consistency than normal, 
and is retroverted. Adnexa normal. 

October 16, 1914. Operation by Dr. Huggins. Spinal anes- 
thesia. Vaginal hysterectomy. Perineorrhaphy. Drainage. 

November 2, 1914. Aside from the postoperative pain, gas 
distention, and difficulty in voiding, patient apparently made a 
good recovery until the last few days, when it was noticed that 
patient was short of breath on talking and there was slight cyanosis 
of lips. Last night nurse heard patient turn over in bed and 
moan, and on examining her found the patient gasping, and death 
occurred a few minutes later. 

In this case the apparently sudden demise might ordinarily be 
attributed to embolism, but we have the clear-cut history of very 
evident shortness of breath on talking, associated with slight 
cyanosis, for several days preceding death. The size of this 
.patient made the ordinary methods of chest examination almost 
useless and emphasizes the need of additional measures. 

The ability to estimate vital resistance is one of the most impor- 
tant factors in reducing mortality in modern elective surgery. 
This can probably never be done by instruments of precision, and 
will always be a matter of personal experience, observation, and 
judgment; but any test or method which aids those with less 
ability or confirms the judgment of those most skilled in this 
field is of great value in surgical work. In practically every opera- 
tive procedure we subject the circulatory apparatus of the patient 
to a strain which varies with the extent of the operative procedure 
and the preoperative and postoperative management of the case. 
In patients with seriously handicapped circulatory apparatus the 
success or failure of the treatment depends on the surgeon’s ability 
to judge the reserve strength of his patient and his ability to reduce 
to a minimum the strain of the whole procedure so as to conserve 
this strength. To draw on the reserve strength of the patient to 
such an extent that there is exhaustion to the stage when there is 
no comeback is fatal to the patient and a serious error of judgment 
on the part of the surgeon. To draw on the reserve supply more 
than is necessary is done at the expense of the patient’s period of 
convalescence even though the patient recover. 

Since circulatory failure still contributes to postoperative mor- 
bidity and mortality, how can we estimate the reserve strength 
of the cardiovascular system? The character of the pulse, the 
rate, the regularity or irregularity of rhythm and volume, the 
sphygmogram, the size of the heart, and the character of its sounds 
are aids to the surgeon who is weighing the preoperative, operative, 
and postoperative strain against the reserve strength of the cireu- 
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l.itory apparatus, J here is much of promise in the use of the 
elect rwardmgrapli in this fiold. hut comparatively few have access 
to its advantages. In examination of the circulatory apparatus, 
the tendency is too often to focus the attention on the physical 
examination of the heart. If the heart sounds are dear and there 
are no irregularities in rhythm, and the heart is not enlarged, we 
are prone to pass the eireulatorv system ns normal. Our examina- 
tion is too frequently mutt nm teal and not functional. Incompetent 
valves, hypertrophied hearts, and irregular rhythms are only 
warning signals of possible cardiac insttllieiencies. The most 
deceptive types of eases are those without these gross demonstrable 
lesions, eases in which there seems to he an exhaustion and loss 
of tone in the circulatory apparatus, with a small reserve strength. 
Huggins' calls attention to general loss of tissue tone in the whole 
organism, as is frequently seen in eases with prolapse of the uterus, 
as a warning signal of poor resistance on the part of the patient, 
and it is particularly in this class of cases that we find functional 
iueflicionoies of the circulatory system without demonstrable gross 
anatomical lesions. The musculature of the cardiovascular system 
seems to share the weakness and lack of tone of the general muscu- 
lature of the body. 

Normally when an individual is subjected to work there is a 
compensatory response on the. part of the cardiovascular system, 
as is shown by blood-pressure readings. Lowslcy 1 * found that in 
a normal individual after exercise there is a rise of blood-pressure 
as well as pulse-rate. There is a rise of both systolic and diastolic 
pressures, but there is less rise in diastolic than systolic, so that 
there is also an increase in pulse-pressure. lie obtained the 
following results after exercise on a stationary bicycle: 

AvoniRp ri»e in systolic prci-surc in 10 oases .... 32.7 mm. 

•• “ tlinMolir " 17 “ .... 22.9 mm. 

“ •* pu!.*o “ 17 “ .... IS. 3 min. 

“ “ pulse mtc 9 “ .... 51 per min. 

He also found that as fatigue advances the systolic pressure falls. 
Middleton 3 found an average systolic rise of 24 mm. and diastolic 
rise of 12 mm. of mercury after fifty running steps in normal indi- 
viduals. 

Barringer 4 found that normally there is a rise in systolic pressure 
following exercise, but as exhaustion comes on there is a delayed 
rise of pressure. lie found this delayed rise also present in cases 
of cardiac insufficiency. In some of his cases of cardiac insufficiency 
he observed that tlic blood-pressure reactions to work became 


1 Tr. Am. Gyn. Soc., 1910. 

= Am. Jour. Phys., 1911, xxvii, 440. 

» Am. Joun. Med. Sc., September. 1915, p. 420. 

i Arch. Int. Med., March 15, 1910, p. 303. 
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less and less marked as work progressed until a stage was reached in 
which the systolic pressure immediately after work was lower 
than before the work was begun. 

Barringer and Teschner , 5 in a previous article, state that some- 
times the systolic -pressure after work was found to be lower than 
beforehand, and that this is to be considered as an extreme type of 
delayed reaction, and means that the heart has been decidedly 
overtaxed by the preceding work. Graupner 6 states that if blood- 
pressure after work is lower than normal and then slowly returns 
to normal, but does not rise above normal, a primary myocardial 
weakness exists and this reaction is characteristic of pathological 
insufficiency. The significance therefore of a fall in systolic pressure 
immediately after work has been recognized and emphasized. 

Warfield 7 states that in a failing heart the maximum pressure 
approaches the minimum pressure until the pulse-pressure is nil 
and circulation ceases, and emphasizes the significance of a rising 
diastolic pressure. It was this article that suggested to us the 
use of pulse-pressure readings as a means of estimating the ability 
of the circulatory system to withstand strain, for it is the additional 
strain of the surgical ordealt hat is responsible for the circulatory 
exhaustion or collapse in the cases cited above. Our plan was to 
subject the patient to the strain of work and observe not only the 
systolic pressures but the diastolic and pulse-pressures as well, for 
the pulse-pressure is the head of pressure which is actually driving 
the blood through the circulatory system, and inasmuch as the 
cardiovascular system maintains pulse-pressure when an additional 
strain is imposed on it, so much is efficient circulation maintained. 
During the course of our work a brief paper by Lankford 8 appeared 
in which he describes practically the same test, suggested to him 
by Jackson, of Rochester, which he has been using satisfactorily 
in life insurance examinations. 

Our method of testing patients is to subject them to moderate 
exercise, such as the use of dumb-bells or walking rapidly for pre- 
scribed distances, depending on the nature of the case and noting 
the effect on the pulse-rate and the systolic, diastolic, and pulse- 
pressures. The auscultatory method is used for blood-pressure 
and the transition from the third to fourth phase is considered 
as diastolic pressure. The pulse-rate for one-half minute and the 
systolic and diastolic pressures are taken with the' patient in the 
recumbent position. This is repeated with the patient in the 
standing position, and then after the exercise, and again with 
the patient in the recumbent position. Normally in changing 
from the recumbent to the upright position there is a compensatory 


5 Arch. Int. Mod.. November 15, 1915, 795. 

* Dcutsch mod. Wchnschr., 1906, No. 26 

7 New York Med. Jour., September 4, 1915, 50S. 

* Southern Med. .lour., March, 1916, p. 193. 
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response on t lit* part of tin- vnsninotors. so that the hydrostatic 
Hfccts of gravity arc overcome and circulation i* maintained. 

Scwall 1 emphasizes the fact that in patients with poor vasomotor 
tone, as is often seen in debilitated conditions or in eases with 
splanchnoptosis, there is a fall in systolic, pressure in changing 
from the rceunihent to the upright position. Wo have found this 
to he trite, and we find that it is necessary to take readings in the 
upright position previous to the exorcise in order to note the true 
effects of the exercise on the pulse-rate and blood-pressure. By 
taking readings in the rceunihent position also we are able to esti- 
mate the vasomotor tone of the patient. The following is an 
example of marked symptoms in such a case, and the chart readily 
explains the cause of the patient's symptoms. In this case, how- 
ever, it is the fall in pulse-pressure due to rise in diastolic pressure 
rather than a fall in systolic pressure that produces the symptoms. 
There is a marked splanchnoptosis and there is retention of bismuth 
contents in the stomach after six hours. 

Cask I.™ Mrs. M. 15., aged thirty-three years. Patient is 
confined to bed constantly because of dizziness, faintness, and 
exhaustion, with dyspnea, sighing respirations, and yawning when 
in the upright position. Patient 1ms the same symptoms after eating 
or at defecation. Some relief on application of abdominal binder. 
Peels better when walking than when standing. Roentgen ray of 
bismuth meal shows large prolapsed stomach with lower border in 
the pelvis. 

ITI-SE-PRKSSUKK TKST. 


I*ulw^rntr Syttolir Dinitolic Tube 

jv*r inimitc. pre^urr. pre^urr. pressure. 

ItcHitiitiK ....... SI 05 “0 25 

Stnmlinc ....... 150 110 100 10 

After ewrrw 100 112 05 IV 

ItpcliniiiK 00 110 05 15 


Note the marked increase in pulse-rate and the fall in pulse- 
pressure due to rise in diastolic pressure when patient is in the 
upright position. This was associated until a feeling of faintness 
and palpitation. 

In the use of dumb-bells all readings are taken in the recumbent 
or in the upright position. Normally after moderate exercise 
there will be it .rise or at least there should not be a fall in systolic 
pressure. There should also be an increase in pulse-pressure. 

A fall in pulse-pressure, whether due to a fall in systolic pressure 
or a rise in diastolic pressure, or both, is considered as evidence 
of poor response to mild strain on the part of the circulatory appa- 
ratus. This is usually associated with an undue increase in pulse- 
rate, and is usually accompanied by breathlessness, dizziness, or 
fatigue. A marked fall of pulse-pressure is considered as a grave 
sign. It is in these cases of poor response to exercise that we are 

8 Am. Joun. Med. Sc., April, 1916, p. 491. 
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especially cautious as to the amount of operative strain we are 
willing to submit the patient, and frequently to the extent of 
refusing operative procedures. The following cases illustrates 
poor response to exercise: 



Chart I. — Normal response to exercise. Case 2, Mrs. D., aged sixty years. 
Two days after above test a large cyst containing 9 liters of fluid was removed from 
lesser peritoneal cavity by Dr, Huggins. Spinal anesthesia; good recovery. 


Case III. — Mrs. S., aged forty years. Diagnosis: Prolapse of 
uterus; duration ten years. Worse in last six months. Attacks 
of vertigo and occipital headaches, shortness of breath on exertion, 
and palpitation at times. 

FIRST TEST ON DAY AFTER ADMISSION. 

Sjitolie Diastolic PuPr 

pressure pne—nre, prc-Mjr«*. 

.US SO SX 

. 120 112 S 


Reclining 
After exercise . 


('AS II WANT CMinUtVMHThMt SYSTiiM 


•IS! 


SiirON'I) THST AITKU Tl’.N’ DAYS' WIST IX HOSPITAL. 

rule Illi.ti.lK I’ol.f 


fw*f tlilti'Ur f>ff •-■Miff*, 

Ht't'litn'm: ,ss Mis 72 :« 

Sf nitlittt; . , Mil'. Hfi ii| 

After I’trn i ... , MIC. 10*1 HI 12 


Note fall in puKo-prctturi*, chiefly due to ri.se in diastolic pressure. 
Patient was refused operation at this time. 
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Chart II Chart III 

Chart II. — Very poor response to exercise. Case 4, Mrs. S., aged forty-eight 
years. Diagnosis: carcinoma of cervix. Operation: amputation of cervix, with 
cautery, under low spinal anesthesia. Above test was made five weeks after tins 
operation. Patient lmd attacks of dyspnea at night, and at no time was it deemed 
advisable to undertake further operative procedures. 

Chart III. — Very poor response to exercise. Case 5, Mrs. B., aped fifty-six 
years. Diagnosis: lacerated perineum. First deprec prolapse of uterus. Chronic 
endocervicitis. Patient was kept in bed for two weeks, with very little improvement 
in general condition. Following operation was done under local infiltration anesthesia 
by Dr. Huggins: D. and C. Amputation of cervix; perineorrhaphy; good recovery. 
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Case VI.— Mrs. L., aged fifty-two years. Diagnosis : Lacerated 
cervix, clironic cystitis, and pyelitis. Chronic appendicitis, omental 
adhesions. 

PULSE-PRESSURE TEST. 



Pulse-rate 

Systolic 

Diastolic 

Pulse 


per minute. 

pressure. 

pressure. 

pressure. 

Reclining 

. 82 

120 

75 

45 

Standing 

. 90 

95 

70 

20 

After exercise 

. 104 

95 

70 

25 

Reclining 

. 80 

130 

75 

55 

Reclining (ten minutes later) . 

, 

125 

70 

55 

After use of dumb-bells 

. . • 

108 • 

85 

23 


Two weeks later the following operation was done by Dr. 
Huggins under spinal anesthesia : Trachelorrhaphy, appendectomy, 
separation of omental adhesions. 

Patient suffered from distention for several days after operation. 
Recovery otherwise uneventful. 

Case VII. — Mrs. S., aged forty-one years. Diagnosis: Bilateral 
chronic salpingitis with adhesions. Patient has attacks of dizziness 
and dyspnea on slight exertion. No swelling of feet and ankles. 
Heart normal in size. Point of maximum impulse in normal 
position. Heart sounds clear. Rate is increased above normal. 
Acrocyanosis present. Urine shows trace of albumin. 

PULSE-PRESSURE TEST. 


Pulse-rate Systolic Diastolic Pulse 

per minute. pressure. pressure. pressure. 

Reclining ....... 90 95 75 20 

Standing 120 85 72 13 

After exercise 144 ? ? ? 

Reclining 108 80 05 15 


After exercise the pulse was rapid and scarcely palpable at wrist. 
Heart sounds were weak but no murmurs heard. Patient com- 
plained of feeling weak and faint. Face had distressed appearance. 
Sounds were not heard at elbow and blood-pressure readings could 
not be determined. Patient was refused operation. 

It will be noted that in Cases III and VII the patients were 
refused operation. In Case IV (Chart II) an incomplete opera- 
tion was performed under low spinal anesthesia. This judgment 
was confirmed by the after-history of this patient. Three months 
after she went home she was still confined to lied because of weak- 
ness and “smothering spells.” In the other cases operation was 
done under local or spinal anesthesia in order to throw the least 
possible strain on the circulatory system. All of these patients 
gave a history of tiring easily, or slight dyspnea, or slight swelling 
of the feet, or dizziness or spots before the eyes, or palpitation 
at times. These are often not sufficient to attract the attention 
of the intern in taking the history, and in the routine physical 
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examination the heart is usually passed ns normal. These patients 
an 1 often well nourished and of a florid complexion, so that at first 
siitht they appear to he pood surgical risks. The increased rate 
and the quality of the pulse are tin* most important signs in attract- 
ing our attention. 

The following ease is of interest heeause the patient was sent 
into the hospital l>v her physician for observation, with diagnosis 
of “hysteria. Patient is a stout, red-faced woman, weighing 100 
pounds. She complains of weakness and “weak spells.” Four 
weeks ago she had a weak spell, with shortness of breath, and 
patient fainted. Routine examination of heart and lungs nega- 
tive, except weak heart-sounds. Hemoglobin, 100 per cent. 
Wnwrumnn test negative. Trine contains a trace of albumin, 
otherwise negative. Pulse regular but weak. 

Task VIII. — Mrs. S., aged thirty-one years, 

t , iT„st:-i , tu>snu: ti:st. 

I'ul'^ratr Sysloll" DliSulr I'uUr 

] -*r mlniitr, j>ri~"iirr. j, figure. 


ltf.liniiu: r,» so r,r, 33 

Stnmling n-.» S3 70 IS 

After rxi rri*.' l'.'O ? ? ? 

Hi'clinim; 5-1 05 05 30 


After exercise the patient complained of exhaustion. The pulse 
was scarcely palpable at wrist and the sounds were not heard 
at the elbow. With patient in the upright position before the 
exercise the sounds at the elbow were faint on listening with the 
stethoscope. 

In our blood-pressure observations under spinal anesthesia, 
difficulty lias frequently been experienced in determining - the 
diastolic pressure because of the marked lowering of pressure in 
this type of anesthesia, so that at present we arc using a blood- 
pressure bracelet stethoscope for all blood-pressure observations, 
and this will probably eliminate the difficulties experienced in 
the above two eases (Cases VII and VIII) in determining the 
pressures after exercise. 

The next ease illustrates what happened after operation in a 
ease showing poor response to the pulse-pressure test: 

Cask IX. — Mrs. P. McII., aged thirty years. Admitted 
December 17, 191G. 

Clinical Condition. Pain in abdomen. 

Family History. Negative. 

Past History. Rheumatism when she was young (in bed two 
weeks). Frequent sore throats when young. No dyspnea. No 
palpitation. Menstrual history negative. Married two years. 
No pregnancies. 

Present Illness. Began one month ago with soreness in both 
iliac regions. Soreness gradually became worse until twelve days 
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4S7 


ago, when she had severe sharp stabbing pains in both iliac regions. 
Pains intermittent. More severe at night than in day. Pain was 
worse on left side at first, but the last few days has been worse 
on right side. Marked increase in leucorrhea since onset of point 
impulse. 

Physical Examination. Vaginal examination shows pelvis filled 
with a fixed, hard, tender mass. Uterus fixed. Mass is larger on 
left side. Mass apparently includes uterus and adnexa and con- 
sists of inflammatory exudate. No softening nor fluctuation 
made out. Temperature 100° F. White blood cells, IS, 000. 
Patient was kept in bed for eleven days, during which time she 
complained of pounding of heart at times. Rate was accelerated. 
Temperature became normal and all pain in pelvis disappeared. 
Heart normal in size. Sounds clear. First sound weak and 
tendency to embryocardia present. Rate 108 per minute. The 
pulse-pressure test was then made, with the following results: 


PULSE-PRESSURE TEST, CASE NO. 9. 



Pulse-rate 

Systolic 

Diastolic 

Pulse 


per minute. 

pressure. 

pressure. 

pressure. 

Reclining 

. 10S 

95 

GO 

35 

Standing 

. 132 

90 

75 

15 

After exercise 

. 144 

88 

75 

13 

Reclining 

. . . . 10S 

90 

Go 

25 


Patient had recurrence of pain in pelvis for a day or so after 
this exercise, which again subsided. Three weeks after admission 
patient was operated on by Dr. Huggins. Ether anesthesia. A 
large tuboovarian abscess was found on left side and right adnexa 
densely adherent. Uterus and adnexa were roofed over by adher- 
ent bladder and sigmoid. Both tubes, the left ovary, and appendix 
were removed and drainage established. Patient ran a very 
rapid pulse throughout the operation, and pulse was weak when 
patient left the table. During the first twenty-four hours the 
pulse was very rapid and weak, at times being scarcely perceptible 
at wrist and running between 150 and 200, as far as could be deter- 
mined, after which it remained around 120 for six days and at the 
present time is 110. This is the only case in which we have done 
an extensive operation with ether in a patient who responded so 
poorly to exercise since we began using this test, and we were 
considerably alarmed as to her condition after operation and feel 
that in this case the result confirmed the value of the test. 

Because of the difficulties in accurately determining the blood- 
pressures in cases with gross irregularities in the force of the heart- 
beat this test is limited in value, but it is not in this type of case 
that we need such a test, for our usual methods of examination 
suffice to give us ample warning of the condition. Its chief value 
is in the cases in which the force and rhythm arc regular or but 
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sliglitk irregular, the type of case i it which our ordinary method of 
examination docs not throw light on the condition of the circulatory 
apparatus, and tin- type of ease in which surgeons are so liable, to 
blunder. We feel that tin's test signifies the ability of the cardio- 
vascular system to respond to strain at the time the test is made 
and that it does not signify wlmt portion of the cardiovascular 
system is at fault. The condition may he due to a permanently 
damaged heart muscle or cardiovascular system, which is working 
with very little reserve and which may fail if subjected to sudden 
strain. On the other hand the condition may he a temporary one, 
due to toxemia, exhaustion, or fatigue, but nevertheless this is 
the type of ease that should not he subjected to additional severe 
strain. How frequently we find women who are worn out from 
limit iple pregnancies, toxemias, and chronic infections suffering 
from chronic fatigue and exhaustion. If the histories of these 
patients an- gone into carefully we find that they tire readily, 
sillier from dizziness, dyspnea on exertion, weak spells, or slight 
swelling of the feet and ankles, although the heart appears to he 
normal by the ordinary methods of examination. These are the 
patients who have stormy convalescence after abdominal section. 

Increased pulse-rate and flabby tissues usually attract our 
attention on physical examination. Low blood-pressure, varicose 
veins, and acrocyanosis are often indicative of subnormal tissue 
tone. The association of this condition with prolapse of the 
uterus, gall-bladder disease, and fibroids is sufficient to attract 
attention. W'e have found that many of these patients improve 
and become fairly good surgical risks after a prolonged rest in bed, 
and their condition is due to fatigue, apparently, or at least this 
makes up a goodly portion of the handicap regardless of the second- 
ary causes. In certain eases the damage is apparently permanent 
and the improvement under rest is slight. The following ease 
illustrates the improvement that may follow a prolonged rest: 

One of the surprising results of this work to us is the frequency 
of this condition, when one is on the lookout for it, in stout 
women of middle age, the type that arc afflicted with gall-bladder 
disease, prolapse of the uterus, and fibroids, and we arc convinced 
that many of the deaths that occur one, two, and three weeks 
after operation in this type of patient, and are attributed to embolism 
and various causes arc in reality due to circulatory complications, 
many of which coidd be avoided by more careful preoperative study 
of the patients. The cases and charts cited above are only striking 
examples of types which we see in varying degrees. 

If the preoperative apprehension, the expenditure of energy due 
to rapid forced breathing, rapid pulse-rate, struggling and loss of 
heat and fluid as a result of the ether drive,, the operative trauma 
and hemorrhage, and the postoperative pain and discomforts be 
compared to the strain of a cross-country run we have analogous 
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conditions. If subjected to a long cross-country run these handi- 
capped patients would fall from exhaustion or die. Unfortunately, 
under anesthesia, we can carry these patients, unable to make a 
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Chaut IV. — Case No. 10. Mrs. M., aged forty-five years. Diagnosis: post- 
operative intestinal adhesions; chronic morphinism. I, tost on first admission to 
hospital; II, test three months later, after a prolonged rest, during which patient 
improved in general condition. Note the improvement in pulse rate and pulse pres- 


sure curves. 


protest, so far beyond the exhaustion stage that there is no come- 
back. 

Patients with little reserve and who respond so poorly to light 
strain should be subjected to neither a severe operation nor a cross- 
country run as an elective procedure. 
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ACUTE APPENDICITIS: AN ANALYSIS OF GOO CASES. 

Bv I'kxavick Bixkmax, M.D., Mourns K. Smith, M.D., 

.vsn 

SlWtXKU Kvhmxcuam, M.l). 

jw:w vniiK. 

U'fom (lie fonull i'im-rr<ity Snnrirjtl Divi-it.n, Hcllcvui" H<i»]iit»I.} 

I nr. rases forming the basis of this study were admitted to the 
surgical services of the first, second, and third divisions of Bellevue 
Hospital from the years 1011 to 10U> inclusive, and represents the 
work of many different surgeons. 

These cases were carefully collected, including only those in which 
the evidence of acute inflammation of the appendix was satisfactory. 
t\e thus found it necessary to reject about one-third of the cases 
filed as acute appendicitis, as the data was not sufficiently conclusive 
to class them as such. Pathological examination was not recorded 
in many of the cases, but a definite judgment could be formed upon 
the clinical picture and the gross appearance of the appendix and 
surrounding tissues. 

It was our experience that if the gross appearance of the appendix 
was not evidently that of acute disease, there was seldom other 
sufficient evidence to so regard it. We did not find in these records 
satisfactory evidence of such an entity as the often-named acute 
catarrhal appendicitis, and have rejected, to the disparagement of 
our mortality figures, many of the cases which would have gone 
into this class. To substantiate these views we quote from 
Moschcowitz: 

“To recognize that an appendix is diseased or normal, the micro- 
scope ... is by no means always necessary. I believe that 
in 00 per cent. the. diagnosis of a present or previous appendicitis 
may be easily recognized by the naked eye. 

“I emphasize the appearance of a localized appendicular peri- 
tonitis because it is not generally appreciated that a local peritonitis 
is already present in the early stages of the disease. I have never 
seen an appendix acutely inflamed that did not show this lesion, 
although I confess that I do not recall ever having examined an 
appendix removed in the first twelve hours after the onset of the 
symptoms. Without any further evidence, therefore, the absence, 
even grossly, of a localized appendicular peritonitis practically 
excludes an acute appendicitis . . . The lesion of acute appen- 

dicitis is not a catarrhal inflammation as understood in the patho- 
logical sense. Indeed, acute and even chronic inflammations of the 
appendix do not occur.” 

Stanton says: “Catarrhal appendicitis is not found as a primary 
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condition,” and quotes from Ivocher as saying: “I see appendicitis 
catarrhalis only as a chronic form and as a residue after acute 
attacks.” 

We propose first to discuss the mortality and complications and 
then such diagnostic and prognostic features of interest as may be 
gathered from the data collected. 

Mortality. There were 34 deaths, or a mortality of 6.8 -per 
cent. The accompanying table is a compilation of some report 
selected from the literature of acute appendicitis. In considering 
them it must be remembered that those that run back ten to fifteen 
years, as that from Mt. Sinai Hospital, antedate in part the employ- 
ment of the Murphy drip and Fowler position, the introduction of 
which have considerably reduced the mortality in severe cases. 



No. of 
cases. 

Died. 

Mortality 
(per cont.). 

Bellevue Hospital, 1911-1916 

500 

34 

6.8 

Roosevelt Hospital, 1910-1915 (Stillman) . 

965 

46 

4.7 

Presbyterian Hospital, 1906-1909 (McWilliams) 

687 

68 

9.8 

Mt. Sinai Hospital, 1899-1906 (Moschcowitz) . 

1,503 

202 

13.4 

Schnitzler 

937 

98 

10.5 

Kummell (German Surgical Congress, 1910) 

574 

11 

2.0 

Zander 

308 

30 

9.7 

Zahradnicky 

641 

35 

5.4 

All Berlin Hospitals, 1907 (from McWilliams) . 

1,344 

197 

14.6 

Syms, 1900-1912 

100 

8 

7.5 

Burgass, 1900-1911 

500 

40 

8.0 

Denk, 1907-1911 

407 

29 

0.2 

Davis 

200 

15 

5.75 

Haggard 

205 

12 

4.5 

DcQucrvain, 1908-1913 

5,097 

417 

8.1 

Total 

14,154 

1,242 

8.7 


These figures demonstrate the seriousness of acute appendicitis. 
The most impressive study in this connection is, however, the rela- 
tion of time of operation to mortality. From a condition whose 
death rate is approximately that of typhoid fever the disease reduces 
itself to one with a mortality of only 1 per cent, if operation is done 
within the first twenty-four hours. I3v the end of the second day 
the mortality has quadrupled, although still considerably below the 
general average. By the end of the third day the mortality has 
passed far above the general average — almost as high a figure as is 
attained at any time. The lesson of this is that in the presence 
of virulent infections and low resistance a delay of seventy-two 
hours seriously compromises the hope of recovery. The operation 
done later than twenty-four hours after the onset of symptoms 
cannot be considered early. It is of interest to note that of the 
fatal cases in tin's series, twice as many died who were operated 
upon the third day after the onset of symptoms as on any other 
day of the illness. The accompanying table includes the cases in 
which the time of operation was known: 
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Mortality 
(|k r r< nt ). 
0.0 
• 1.0 
11.0 
•S.O 

13.0 

12.0 
0.0 


l’ Wins from other clinics in genera! agree with ours. McWil- 
lituns’ statistics from the Prc-hytoriim Hospital, Xnv York City arc: 


f *• 



beekvan, smith and everingham 

_ IWC WILLIAMS 

BERLIN MEDICAL SOCIETY 
._ DE QUERVAIN 


The rate of mortality in acute appendicitis in reference to the day of the attach on 
nhieh the operation is performed. 
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Mortality 

Day of illness operated upon. (per cent.). 

First . 3.7 

Second .....' 6.0 

Third • • 7.7 

Fourth 18.0 

Fifth .*..... 14.0 

Sixth 14.0 

Seventh 20.8 

Seventh to tentli 20.0 

Tenth to fourteenth 15.3 


A Commission of the Berlin Medical Society for 
1907, report as follows: 

Day of illness operated upon. 


Berlin Hospitals, 


Mortality 
(per cent.). 


First . 
Second 
Third 
Later 


0.9 

7.0 

10.0 

23.0 


De Quervain’s report from the Swiss Hospitals, 1908 to 1913, gives 
us the following, from 5097 cases: 


Mortality 

Day of illness operated upon. (per cent.). 

First 0.G9 

Second 4.7 

Third 10.7 

Later 21.2 


Another factor influencing mortality is the age of the patient; 
the very young and the elderly often succumb. In this series the 
mortality of those under ten years and over fifty is 23 per cent, as 
opposed to a mortality of 4.7 per cent, for those between. This 
increase in mortality in the young and old is confirmed by studying 
the following table, which gives the mortality of the young and old, 
depending upon the day of the attack on which operation was per- 
formed, compared with those of the whole series: 


Day of illness operated upon. 

First 

Second 

Third 

Fourth 

Fifth 


Mortality of scries, Mortality of 
500 cases young and need 


(per cent.). 

0.9 

4.0 
11.0 

5.0 
13.0 


(per cent.). 
0.0 
31 .0 

25.0 

33.0 
33.0 


The causes of death in our series of cases were: 

Diffuse peritonitis 18 

Diffuse peritonitis with left iliac phlebitis and pleurisy ... 1 

Diffuse peritonitis with multiple liver abscesses and pleurisy ... 1 

Diffuse peritonitis with pneumonia 1 

Prolonged sepsis and fecal fistula . 3 

Sepsis . 1 

Septicemia and pneumonia 1 

Subphrcnic abscesses 2 

Pneumonia ... .3 

Pulmonary embolism ... 1 

Alcoholism ... 1 

Facial erysipelas 1 
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( om pi. r ations. The,,, may lx: divided into two classes, com- 
plications already present at tiinc of operation and postoperative 
sequela*. 1 he complications already present at operation were: 
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These complications were found in 151 individuals, or 30 per 
cent. The mortalities here quoted do not necessarily represent the 
mortality of a given complication, as more than one complication 
often existed in the same individual. For instance, in the cases 
dying in which pulmonary tuberculosis and nephritis were quoted as 
complications there was in addition diffuse peritonitis. 

. I/a'tc.v.v. There were 107 eases of appendicular abscess, or 21 per 
cent, of the total cases studied. The mortality was 5.7 per cent. 
(<> deaths), a little better than the general mortality. The causes 
of death were diffuse peritonitis 4, pneumonia 1, and erysipelas 1. 
The incidence of other complications was approximately that of the 
whole series. Fecal fistula occurred relatively more frequently, 
■S times. This is perhaps due to the fact that in IS of these cases 
or 17 per cent., the appendix was not removed. Abscess should 
occur in only a small percentage of eases promptly operated upon, 
less than 3 per cent, the first day ns opposed to over 50 per cent, in 


those delaying beyond the fourth day. 
strates this fact: 

The following table demon- 

Incidence 

Ctw> operated upon. 

Day-* ill. 

Ab-ee’e.et- found. 

(per cent.). 

Ill 

1 

3 

2.7 

100 

o 

10 

15.0 

SO 

3 

11 

12.0 

00 

4 

12 

20.0 

.19 

a 

IS 

40.0 

33 

0 and 7 

17 

51.0 

33 

2d week ' 

20 

00.0 

13 more flmn 2 

weeks .... 

9 

09.0 


Diffuse Periionifis. There were 45 instances, or 9 per cent., 
of this serious complication of the series. Many cases which had 
a pelvic peritonitis are excluded from this list, as our endeavor is to 
include only such as had a widespread peritonitis, the class usually 
designated in the histories as general peritonitis. Tv enty-one, or 
47 per cent., of these cases died, more than half the total fatalities. 
A number of them were further complicated. The importance of the 
time element in operative interference is here again forcibly illus- 
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trated. In the fatal cases the average time of illness before opera- 
tion was nearly double that of the cases recovering, 4.7 as opposed 
to 2.5 days. Of the 12 cases with diffuse peritonitis not more than 
two days ill before operation, not one died. Of the fatal cases only 
6 of the 21 lived longer than five days after operation, the majority 
succumbing before the end of the third day. 

Acute suppurative cholecystitis was twice found at operation 
coincident with acute appendicitis. One of these cases in which a 
diffuse peritonitis was a further complication died. The other 
recovered. 

The postoperative sequalse were as follows: 


Sequela:. 

Incidence 

Cases. 

Mortality 

Fecal fistula 

5.0 

24 

17 

Pneumonia 

2.5 

12 

33 

Infected wounds in undrained cases 

2.5 

12 


Secondary peritoneal abscess, including three 
subphrenic 

2.0 

10 

40 

Pleurisy (one suppurative) 

0.6 

3 

GO 

Phlebitis * 

0.4 

2 

50 

Early ventral hernia 

0.4 

2 

50 

Facial erysipelas 

0.4 

2 

50 

Tonsillitis 

0.4 

2 


Rheumatism .• 

0.4 

2 


Alveolar abscess 

0.4 

2 


Pulmonary embolism 

0.2 

1 

100 

Septicemia 

0.2 

1 

100 

Ileus paralytic (operated) 

0.2 

1 

100 

Liver abscesses 

0.2 

1 

Parotitis 

0.2 

1 


Bronchitis 

0.2 . 

1 


Pulmonary edema (slight) 

0.2 

1 


Abscess of neck 

0.2 

1 


Acute mania 

0.2 

1 



Here, again, it must be remembered that the mortality quoted 
does not necessarily represent that of the complication alone. 

Fecal Fishda. Fecal fistula occurred 24 times in the series, an 
incidence of 5 per cent.; 4 died, a mortality of 17 per cent. Fistula 
alone is not in itself a serious menace to the life of a patient. All 
but one of the fecal fistula cases were drainage cases. In 22 cases 
in which we have compiled fuller data the following facts are of 
interest: In 14 cases the base of the appendix was ligated only, in 
4 it was inverted, in 1 the caput coli was resected, and in 3 cases the 
appendix was nor removed. The advantage of invertion of the 
stump over simple ligation, as regards the formation of fecal fistula 
may be only apparent, since data concerning the cecal wall is want- 
ing. The outcome of these cases as fully as it could be obtained 
from the histories was: 


Spontaneous closure of the fistula 12 

Discharged with fistula still open (two patients left against advice) . •! 

Operative closure of fistula 2 

Died, fistula still open (one case secondarily operated upon) ... 4 
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Of tlu- IS surviving caws. 12, nr (10 per cent., closer! spontaneously, 
and it is fair to ns-unne that others of the •! discharged, with fistula’, 
draining, closed later without operation. Stillman, in reviewing the 
caM>s of appendicitis at the Roosevelt Hospital for the years 1010- 
101o, reports 01 per cent, of spontaneous cures of this condition, 
i he incident of fecal fistula in this series is decidedly higher than in 
the Roosevelt Hospital series or the Presbyterian Hospital series 
reported by McWilliams. In this connection it is of interest to 
note that in our series, where the treatment of the stump is known, 
it was ligated in 215 eases and inverted in 100. Incidence of fistula 
is a.7 per cent, in the ligated eases as opposed to 2 per cent, in the 
inverted. 

Pucummin. Pneumonia occurred 12 times, an incidence of 2.5 
per cent. In 0 eases it was the only complication, and all of these 
survived. There were -1 fatalities in the series, or 33 per cent. It 
is fair to assume therefore that pneumonia will occur less frequently 
in those upon whom an early operation is performed, and there will 
consequently be less risk to the patient. 

Srrondani Jbsct w. Secondary peritoneal abscess occurred in 
1 1 instances, being present in 1 case at operation and 10 times as a 
sequela. Three of these were subphrenie abscesses. Of the 11 
eases, -1 died, a mortality of 20 per cent. Two of these deaths 
occurred in patients with subphrenie abscesses, a third in a patient 
who had septicemia, and a fourth in a patient with fecal fistula. 
In the Roosevelt Hospital eases this was the most frequent sequel, 
whereas in this series both fecal fistula and pneumonia occurred 
more often. 

Unis. This series is remarkable for the small number of cases 
of ileus, there being only 2. In 1 it was found at operation due to 
adhesions. A secondary operation was done on the second case, 
but the condition found was that of a paralytic ileus. Both eases 
recovered. In the Presbyterian 1 Iospitnl series reported by McWil- 
liams there were IS cases of ileus out of a series of GS7 cases of acute 
appendicitis, 14 paralytic and 4 mechanical obstructions, with 14 
deaths; and in the Roosevelt series reported by Stillman there were 
13 cases out of DG5 operated upon for acute appendicitis, with S 
deaths. 

It must be assumed, however, that some of our cases of diffuse 
peritonitis had a paralytic ileus, and therefore the above statistics 
may be misleading. 

Diagnosis and Prognosis. Some facts of interest from the 
stand-point of diagnosis and prognosis follow. 

Previous Attacks. A history of previous attacks was obtained 
in one-fourth of the cases. Other writers have reported a great 
incidence of previous attacks, undoubtedly the more painstaking 
the historian the greater number of such previous facts in the 
history will be obtained. 
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Season of the Year. The. question of seasonable variation was 
studied. The only deduction to be made is that season exercises 
no dominating effect. 

Sex. The number of males in this series was a little more than 
twice that of females, while male deaths were relatively slightly less 
frequent; other writers agree to the preponderance of males in acute 
cases. 

Symptoms. Vomiting. Vomiting is a very constant symptom 
in acute appendicitis and is mentioned in the histories of four-fifths 
of the cases of this series. Five per cent, more had nausea without 
vomiting. 

Constipation. When the condition of the bowels was recorded, 
constipation was five times as frequent as diarrhea. 

Temperature. Acute appendicitis is characterized by moderate 
temperatures, although a normal temperature or high one does not 
preclude this diagnosis. Very high temperatures were followed by 
a higher mortality than the average; this is usually due, however, 
to an accompanying diffuse peritonitis, as may be seen from the fol- 
lowing: there were 16 cases with a temperature over 104°, 10 of 
which had a diffuse peritonitis, the mortality being 25 per cent. 
The subsequent mortality in those cases with normal temperature at 
operation was approximately the average. 


Subsequent Mortality 

Temperature. No. cases. deaths. (per cent.). 

Under 99° 33 2 6.2 

99° to 100° 101 6 5.9 

100° to 101° 130 3 2.3 

101° to 102° Ill 11 10.0 

102° to 103° GS 4 5.9 

103° to 104° 39 4 11.0 

104° plus 16 4 25.0 


Pulse. Pulse-rate seems to be of more significance than tempera- 
ture from a prognostic stand-point, yet each individual case must 
be judged on its own merits. The accompanying figures summarize 
the facts: 


Percentage 


Pulse at operation. of cases. 

Under 100 45 

100 to 120 31 

120 and over ' 23 


Subsequent 

mortality. 

3.6 

S.3 

11.0 


Of the cases of diffuse peritonitis, four-fifths had a pulse of 100 or 
more at operation, and of the remaining one-fifth the majority were 
between 95 and 100. 

^ Blood Coiint. A blood count was recorded in 377 of the cases. 
Neither a normal blood count nor a very high one rules out appen- 
dicitis, although such counts are comparatively rare. The mor- 
tality was higher among the two extremes and most favorable with 
a moderate leukocytoses. The relation of the numerical count to 

vol. 154, xo. 4. — octoher, 1917. 17 
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The importnmv of early operation in regard to prognosis lias been 
suflieicntiy dwelt upon under the discussion of mortality and diffuse 
peritonitis. It is important to add a table showing the duration 
of hospital stay with reference to time of operation. This empha- 
sizes the fact that early operation is not only life-saving hut time- 
saving. 


Diys ill nt time ut ojwmtinn. 
flfie-hnlf ... 

One 
Tun . 

Three . 

J’nttr ami live 
Six and more 


Ai rr.iftr hospital May. 

ia.l days 
. . in. 7 “ 

. . 21. S " 

. 21.7 “ 

23 3 *' 

. . 25 2 “ 


Ayr. The relation of age to prognosis is important, as lias already 
been brought out in discussing mortality; S 7 per cent, of the cases 
in this series were between the ages of ten and fifty, with a mortality 
of 4.7 per cent., as opposed to a mortality of 23 per cent, in those at 
the two extremes’. The accompanying table gives the figures: 


Ak»^ by No. of Mortality 

ca*t**. Deaths. (per cent.). 

1 to 0 -12 7 ' 16.0 

. 10 to 19 15S 2 1.2 

20 to 29 17-1 12 0.9 

30 to 39 .... . . . G2 3 4.S 

•10 to -19 3(5 3 S.3 

50 plus 21 S 33.0 


Condition' of the Appendix. The cases were finely studied 
with a view of determining how much information of a prognostic 
nature could be derived from the condition of the appendix at 
operation. In 435 of the cases a division into three classes, sup- 
purative, gangrenous without perforation, and perforative, was 
made. It is clearly recognized that these are different degrees of the 
same process, yet they represent the progress of the disease, Of 
course, the chief element in judging the outcome, when the surgeon 
lookes into the abdomen, is the spread of the inflammation, yet it 
is thought that this tabulation may add something of interest: 
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Of the 117 perforated cases 17 died, a mortality of 15 per cent. 

Of the 13S cases with gangrene and no perforation 9 died, a mor- 
tality of 6.5 per cent. 

Of ISO suppurative cases without either perforation or gangrene 
4 died, a mortality of 2 Ter cent. 

Thirty per cent, of perforated, 16 per cent, of gangrenous and 10 
per cent, of suppurative cases developed abscesses. 

Twenty-four per cent, of perforated, 8 per cent, of gangrenous, 
and 1 per cent, of suppurative developed diffuse peritonitis. 

The incidence of all complications in perforative cases is 61 per 
cent., in gangrenous 38 per cent., and in suppurative 22 per cent. . 

It appears from this that the danger of a diffuse peritonitis is 
greater when there is a perforation than when the inflammation 
spreads through the appendicular wall, for in the latter case there is 
a better chance of the peritoneum localizing the disease. 

There were 20 cases, or 4 per cent., in whom it was not possible 
to remove the appendix. All but two of these were in abscess cases. 
Three of the 20 died, a mortality of 15 per cent. 

Summary, The mortality in our series of acute appendicitis cases 
was 6.8 per cent. We believe that this mortality figure may be 
greatly improved by making an early diagnosis followed by im- 
mediate operation, as we have shown that the mortality of those 
operated upon during the first day is less than 1 per cent., whereas 
by the third day it is over 10 per cent. 

The mortality is higher in the young than in the old. 

Death can be ascribed to intra-abdominal suppuration in S2 per 
cent, of our 34 fatal cases; of these 21, or 62 per cent., it was due to 
a diffuse peritonitis. 

A temperature over 104° is usually indicative of diffuse peritonitis. 

Abscess was found to be present in 21 per cent, while diffuse peri- 
tonitis was found in but 9 per cent., however, the mortality of the 
former was but 5.6 per cent, compared with 47 per cent, of the latter. 

In the fatal cases of diffuse peritonitis the average time of the 
illness before operation was nearly double that of the cases re- 
covering. Moreover, in 12 cases suffering from diffuse peritonitis 
and operated upon within forty-eight hours, there was no mortality. 

Fecal fistula and postoperative pneumonia were the most common 
sequela', the former in 5 per cent, the latter in 2.5 per cent. 

We feel that it is impossible to make a diagnosis from the symp- 
toms present, a severe ease often showing the least marked signs. 

In conclusion, we wish to emphasize the fact that operation should 
should be performed as soon as the diagnosis of appendicitis is made, 
for the shorter the period between the onset of the disease and sur- 
gical interference the better the prognosis; the death rate being 
lower, few complications and sequela' developing, and the stay in 
the hospital shortened. 

We wish to acknowledge our thanks to the surgeons of the first, 
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second, and third divisions of Bellevue Hospital for allowing us to 
use their records and to Dr. John A. Hartwell. director of the Cor- 
noli l imersity Surjjionl Division, Hollcvuo Hospital, for his advice 
and help in writing this report. 
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TWO CASES OF CONGENITAL PERSISTENT ACROASPHYXIA 

IN INFANTS. 

By Non on Toomuy, M.D., 

j.votiiuctuu is- rirtriATnirs, atatk i:niv»:iimty or iowa, visitinr i'Kiuatrist to 

VMVK11MTV llOSPlT.U., JOWA CITY, IOWA. 

(From Department of Pediatric- mid Contnuious Di-crues State Univerdty 

of Iowa.) 


The following seem to be two cases of ncroasphvxia (acrocyano- 
sis), a local vasomotor disturbance usually symmetrical and confined 
to the extremities. Its pathogenesis is not known, but it is much 
like Raynaud’s disease, of which it may be a form. It must be dis- 
tinguished from acroparesthesia, erythromelalgia, multiple gangrene, 
scleroderma, acromegaly, and local cyanosis due to vasomotor 
paralysis (hemiplegia, etc.), pulmonary disease, or organic change 
in the arteries, such as stenosis of the aorta or tliromb-angiitis 
obliterans. The disease was first described by Nothnagel in 1867, 
and since then about 35 cases have been reported. An hypertrophic 
form (edematous) and a hyp esthetic form are usually recognized, 
but hypesthesia and hypertrophy may be absent. The disease 
occurs most frequently in girls and young woman My cases are 
the youngest reported. The disease has no hereditary basis, but 
several cases have been reported in hysterical individuals. The 
condition is said to be made worse by local chilling and possibly 
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by fatigue and dampness. The course of the disease consists of a 
gradually developing asphyxia which may be persistent or alternate 
with ischemia or active hyperemia. Gangrene occasionally results. 
Edema and possibly hypesthesia are probably secondary to the 
altered local metabolism produced by the cyanosis. 

My first case was seen at the Washington University Children’s 
Dispensary on two occasions only, and time did not permit an ex- 
tended study. The second case was studied at the Garrett Hospital 
for Children, Baltimore, Md. All special examinations were re- 
peated several times over a period of three weeks. I have preserved 
the ease records of 1100 sick children, but I have seen as many more. 
The ratio of one case of acroasphyxia to 1100 unselected cases is 
about that given by Osier as the frequency of Raynaud’s disease at 
the Johns Hopkins Hospital. The disease is probably not as rare 
as indicated by the scanty literature. 

Case I. — History. No evidence of nervous, mental, or vaso- 
motor disturbances in the family. Parents young and normal. 
No symptoms of syphilis or rheumatism, etc. No miscarriages. 
Baby, full term, is last of three children, the other two being normal. 
Labor was short and easy; baby cried at birth and was thought not 
to have been cyanotic. Took breast readily, held head up at two 
months, and sat up at four months(?). Laughs and sleeps nor- 
mally; uses limbs normally. Nursed about every two hours the 
first seven months, then on condensed milk and crackers. Only 
illness was constipation, beginning five weeks ago, which improved 
after regulation of diet. No snuffles, bronchitis, etc. 

Condition in feet and hands was first noticed in the baby’s second 
week. It has gradually become worse, but was first thought to be 
nothing more than an increased liability to cold hands and feet. 
Up to two or three months ago feet and hands could be brought 
very near to normal appearance by keeping them warm, but since 
then this has not been kept up, as it was recognized that local 
cyanosis was no longer amenable to warmth. The asphyxia has 
not made the baby cry more than usual. The lesions developed 
synchronously in hands and feet and to equal extent over the areas 
involved. The extent of asphyxia has not noticeably increased 
during the past half-year. Tim earliest lesion may have been an 
ischemia, as the toes and the soles of the feet were white when the 
baby was two and three weeks old. The past eight months the 
cyanosis has been deepening, but does not seem to have increased 
the coldness of the areas, which was always marked. 

Physical Examination . Negress, nine months old. Weight and 
build normal. Panniculus and tissue turgor normal. Skin warm, 
moist, and elastic; no lesions except local cyanosis in hands and 
feet. _ No glandular enlargement. Temperature, pulse, and res- 
piration normal. Slight curly black hair. Sutures and fontanels 
closed except the anterior, which measured about 1 x 1.5 cm. No 
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crjtii tot nix’s or bosses. No aural or nasal discharge. Pupils read 
to light; is said to lmvc u convergent strabismus at times; no 
nystagmus. Mucous membranes good color, no lesions; tongue of 
normal si'/e and color, no coat. Incisors present. Tonsils normal; 
adenoids not enlarged. Neck and thorax normal. No rosary or 
kyphosis. Respiratory excursion good; scant coarse rales over 
both lungs, but no evidence of consolidation. Cardiac duincss not 
increased; rhythm and sounds normal, no murmurs heard. Ab- 
domen ovoid, slightly above costal angle, flaccid and not tender. 
No visible peristalsis. Spleen not palpable. Liver below costal 
margin in midclnvicular line. Inguinal canals, anus, and genitalia 
normal. A light clear urine was passed during the examination, 
but could not be caught for analysis. Extremities showed no hone, 
epiphyseal, or joint lesions. Nails normal. Crawls only. Abdomi- 
nal and patellar reflexes active and equal on the two sides. No 
Rabinski or Kernig. Reacts to pin-prick. 

The temperature and color of the skin is normal except in the 
hands and the feet, where there is marked cyanosis and coldness of 
the skin not caused by inclement weather. The cyanosis is equal 
on the two sides, and is uniformly distributed from finger-tips to 
carpal furrow of wrist, the light greenish-black color fading rather 
abruptly in an irregular line into the normal cafe an lait skin. In 
the feet the cyanosis extends over the planter surfaces to the 
malleoli and up to the insertions of the tendincs calcanei, but only 
half-way up the dorsal surface of the feet. In the latter places the 
cyanosis fades oif gradually. The area is not dry but is quite cold. 
Pulsation in the dorsalis pedis was not looked for. No trophic or 
inflammatory change could he made out. Pressure over the in- 
volved area caused an anemia that was only slowly replaced by the 
usual congestion. There was no local edema, and the involved area 
was not raised. No telangiectasis. 

Cask II. — Ilislorii. Nervous, mental, vasomotor disturbances 
and other diseases in the family were denied. Parents, in middle 
life, are both well. No evidence of syphilis, rheumatism, tubercu- 
losis, cardiac, or renal disease. No miscarriages. Baby was the last 
of ten children, seven of whom are healthy and normal. The 
third and seventh children died in infancy of pneumonia. The baby 
was full term and weighed seven pounds; the labor was normal in 
length but easy. The baby was not cyanoscd, breathed spontane- 
ously, and has had no convulsions. It held its head up at three 
months and sat up at about five and a half months. Laughs, 
sleeps, and uses limbs normally. Does not crawl. Nursed regularly 
every three hours the first three months. Weaned on account of 
milk failing. Since then has been getting 2 ounces of unboiled 
milk, 2 ounces of boiled water, and 1 teaspoonful of lactose every 
three or four hours. No other food. There have been no trauma- 
tisms. Except for tire acroasphyxia it was a healthy and quiet 
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were no murmurs, l’ulsc til braehinls synchronous nnd equal ; 
volume and tension not abnormal. Abdomen level with costal 
cartilages, soft, not tender. No masses or deep tenderness. Spleen 
not palpable; liver not enlarged. I’mbiliens normal. No local 
bulging. Ingninal ennals, amis, and genitalia normal. Vaginal 
smear showed no gonococci. Extremities symmetrical of normal 
length and proportions. No epiphysitis, bone, or joint symptoms. 
No paresis or limitation of motion. Reflexes: triceps not dicitablc; 
biceps slight but equal on the two sides. Abdominal reflexes active 
and equal. Knee-jerks equal but not active. No clonus; Oppen- 
licim present on both sides. Testing for Babinski caused plantar 
flexion and withdrawal of foot. No dribbling of feces or urine; 
evacuations of normal quantity and frequency. Muscle tone cvery- 
where normal; there was no local atrophy, fibrillation, tremors, 
or spasmodic movements. Cotton wool and finger touched to any 
part of body always attracted attention. Pin-prick and extremes 
of temperature caused pain response except when touched to cya- 
notic areas where there was apparently much diminished pain and 
temperature sensation, but no definite hpprsthesia. 

Urine, twenty-four hour eathetemed specimens, showed no abnor- 
mnltics by usual tests. 

Stools loose, golden, streaked with green and casein curds; slight 
mucus and fetor; no blood. 

Spinal fluid clear, no cells or ketones; Folding's solution not 
reduced; Noguchi negative; trace of albumin; Wnsscrmann nega- 
tive. 


Wood. From normal areas. 

Flow Normnl 

Clotting time . . . . . 4 to 0 minutes 

Specific gravity I. OSS 

Color Slightly venous 

Hemoglobin Go per cent. 

Platelets About normnl 

Slmpo uml size of red blood cells . Normnl 
Number of red blood cells . . 4,515,000 
Number of white blood cells . . 14,200 

Polymorphonuclcnrs . . . .42.3 per cent. 

Lymphocytes 55.4 ‘ 

Mononuclear leukocytes .... l.S 
Eosinophiles 0.5 '' 


Wood-pressure. 

Middle of nrm . 
Middle of forearm . 
Middlo of thigh 
Middle of leg 


From nrens of asphyxia. 
Scanty and only after deep 
inch-ion. 

Four minutes. 

1.000 

Dnrk bluish red. 

05 per cent. 

Number nearly doubled. 
Normnl. 

4,700.000. 

11.S00. 

27.0 per cent. 

05.0 

3.5 

1.5 

Systolic. Diastolic. 

. . SO 45 

. . 65 35 

. . 70 40 

. . 42 ? 


Local temperature (taken at room temperature of 78°) averaged: 

Rectum Armpit. Hand. Popliteal. Feet. 

9S.8 95.8 81 to S2 < S9.0 73 to /5 

The normal being ... 94 92 91 

Wnsscrmann, against three antigens, negative. 


Description of Lesion. Symmetrically distributed and of equal 
intensity over both bands and feet. The asphyxia involved the 
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THE ANXIETY NEUROSES.’ 

»Y J'lIANK It. i’ltv, A.M., M.D., 

n.iNir.M. t'ltori'.'Mioit or Nr.riti ii.nuv. v.‘A*,ui:;<;'r<i;,- rsiviui’MTr, st. ijovih , 

'rm: syndrome which is mostly discussed under the names of 
“ precordinl anxiety” nn«l “anxiety neurosis" may he said to he 
two-sided, i. r„ to have, in n sense, n psychic and somatic side. It 
cnn.Msts of pain, distress, or paresthesia of some kind, generally 
starting in the chest or epigastric region, often becoming precordial; 
this followed by or associated with more or less insistent anxiety 
or even unreasoning fear and dread or anguish, according to the 
severity of the condition or the intensity of the attack. 

I see no difficulty in recognizing in these phenomena a distinct 
and fundamental type of reaction. My reasons for this view I will 
cite further on. 

It is not only attractive but profitable to keep distinctly in view 
the- features of this syndrome, and in attempts at an analysis of our 
cases to pick out the possible psychic and physical elements in each 
one. It seems to me that writers have failed largely to put suffi- 
cient stress on this point. We sec the exaggerated forms of the 
syndrome discussed in connection with hypochondriasis, manic- 
depressive disease, and other psychoses, whereas there are many 
little cases, light forms, perfectly well defined, cases which are often 
not really or deeply complicated with other neuroses. These cases 
merit much attention. 

We arc reminded, and properly so, that sufferers of this kind must 
be managed from the psychic side, but it is equally true that many 
of them must be improved in their organic functions before psychic 
assistance is effective. The exposure to this type of neurotic reac- 
tion is not exactly the same in all of its subjects. We find our- 
selves inclined to fancy it more peripherad in one instance, more 
centred in another. This conception is quite in harmony with the 
modern physiological interpretation of the nervous system, namely, 
the integrative action of reflexes. If, for illustration, we employ a 
simplified physiological formula to assist us in gaining this con- 
ception, the “receptor” 1 apparatus would, in this instance, carry 
stimuli, possibly, from cardiac, gastric, pulmonary, and skin sources 
to the “analyser,” 3 the central apparatus, especially prepared to 
receive them. Of course, it would not be physiological to speak of 
the receptor and the analyser as separate organs, in that to perform 
at all they must act as a unit, yet they are anatomical parts of a 
physiological unit, and we can conceive of one part in a better or 
a worse condition for functioning than another. And, incidentally, 

1 Read before the JJt, Louis Neurological Society. 

! Sherrington. s Paw-low. 
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we can conceive of variation in function corresponding to the man- 
ner of crippling in some of the numerous and various units entering 
into a symptom-complex of the magnitude of the one under con- 
sideration. 

Some years ago Krafl't-Ebing wrote as follows concerning pre- 
eordial anxiety : 4 “The first point to determine is the interrelation 
of the two phenomena. Is it possible that these paraplegic sensations 
in the epigastrium are the expression of a primary excitation of 
sensory nerves, this state of excitement being conducted to con- 
sciousness and there inducing a feeling of anxiety? or it may be that 
for the psychic process they are simultaneous and coordinated states 
of excitation in the central sensory nerves, this excitement, accord- 
ing to the law of excentric projection, 'being carried to the peripheral 
ends of the conducting path.” 

“Precordial anxiety, as experience teaches, may be induced by 
psychic stimuli, such as frightful ideas, apperceptions, and emotions, 
and thus it may be of central origin; or it may be caused by neural- 
gias, and thus be of peripheral origin. The peripheral manner of 
origin is to be explained only by irradiation of a sensory stimulus to 
the nervous system of the heart.” In this quotation Krafft-Ebing 
clearly recognizes that the emotions are primarily and chiefly con- 
cerned in the psychic side of this problem. He also hints at the 
relation of the vasomotor system to the syndrome, and he is evi- 
dently interested in the question of the peripheral origin of it. 

In order to consider these three items a little further from a physio- 
logical stand-point I will introduce some citations from a more 
recent author. Having in mind the difficulty of reconciling certain 
psychological problems with modern physiological deductions, 
Sherrington 1 says: “Of points where physiology and psychology 
touch the place of one lies at ‘emotion.’ 

“Built upon sense-feeling much as cognition is built on sense- 
perception, emotion may be regarded almost as a ‘feeling.’ ” In 
discussing more particularly our present theme he goes on to say: 
“Some sensations are neutral or devoid of effective tone, while 
others are rich in effective tone. The development of this latter is 
closely connected with the origin of the eoaser emotions. 

“That marked reactions of the nervous areas regulating the thora- 
cic and abdominal organs (and the skin) contribute characteristically 
to the phenomena of emotion has been common knowledge from time 
immemorial. The fact of the connection is admitted on all hands, 
but as to the manner opinion is at issue. Does the psychical part 
of the emotion and its correlate nervous action then excite the vis- 
cera? or does the same stimulus which excites the mind excite concur- 
rently, and, perse, the nervous centers ruling the viscera? or does 


* Text-book of Insanity 1901 (Chaddock translation). 
1 The Integrative Action of the Nervous System. 
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the stimulus, which is the exciting cause of the emotion, net first on 
the nervous centers ruling the viscera and their action then generate 
visceral sensations; and do these latter, laden with all'ectivc quality, 
as we know they will he, induce the emotion of the mind? On the 
fir.-t of these three hypotheses the visceral reaction will he secondary 
to the psychical; on the second (hypothesis) the two will be col- 
lateral and concurrent; on the third the psychical process will he 
secondary to the visceral. 

“ I he views of James, fringe, and Sergi have, common to them, 
this, that the psychical process of emotion is secondary to a discharge 
of nervous impulses into vascular and visceral organs of the body 
suddenly excited by certain peculiar stimuli, and that it depends 
on the miction of these organs.” 

After describing some of his own extended work on this subject, 
and citing that of others on the same, he says: “Nevertheless, in 
view of these observations, the vasomotor theory of the production 
of emotion becomes, 1 think, untenable; also that visceral sensations 
or presentations are itrcrxsnrt/ to emotion becomes untenable. We 
are forced back toward the likelihood that the visceral expression of 
emotion is secondary to the cerebral action occurring with the psy- 
chical state." This latter statement I would interpret to mean that 
the visceral phenomena of emotion are due to cerebral reaction dif- 
ferent in kind or grade from that which accounts for the psychical 
state of emotion. 

While it may appear that here and elsewhere Sherrington success- 
fully criticises the older conceptions, showing actual errors in the 
same from a physiological stand-point, it is not evident that lie and 
others who have reached about the same deductions have greatly 
simplified the main question in our present discussion, namely, the 
relation of the peripheral nerve organs to the central nerve organs 
in the production of pain and paresthesia. We are certainly not 
yet in a position for a final disposition of the question. Therefore, 
we should not allow preconceptions of any kind to bias us in onr 
efforts toward a practical clinical study of this syndrome. 

I have for many years been attentive to cases which clinically fall 
within this category. Especially are the less severe and chronic 
ones more fascinating — cases which we are more tempted to care- 
fully conduct and in which we are occasionally well rewarded for our 
care. We find a subject of this kind, or class, contending for months 
with a little chest paresthesia which probably vascillates in character 
or position, and is attended with more or less anxiety, often very 
little, the neurosis never at any time reaching a more serious phase. 
Again, we find another subject developing a skin or other paresthesia 
remote from the thorax in whom the sensory phenomenon finally 
shows enough spreading tendency and is accompanied by enough 
morbid anxiety to give us considerable concern. I have seen condi- 
tions of this description develop fro m attacks of acroparesthesia, 
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and I cited several interesting instances in a paper 0 some years ago. 
In some cases, as we know, the paresthesia reaches the intensity 
of pain, and when Krafft-Ebing, as quoted above, speaks of cases 
of precordial anxiety arising from neuralgias, he had, I believe, types 
of this kind in mind. Conditions of paresthesia are frequently met 
with presenting various clinical pictures. In dividuals of psycho- 
pathic predisposition, mental features often appear in the course of 
a paresthetic visitation, and they are invaribly of the anxiety type, 
complicated at times, however, with other mental conditions. Cases 
presenting the anxiety complex sometimes, at a later period in their 
course, present the precordial phenomena, often only occurring at 
intervals far apart. Vice versa, others with a mild precordial ten- 
dency, later become the victims of a miserable anxiety psychosis. 

In view of observation of this kind, Freud and others recognized 
a distinct type of neurosis to which he gave the name “anxiety 
neurosis.” It would appear that there is good reason for the use 
of this separate descriptive name, which shall emphasize the dis- 
tinction between this complex and conditions which are essentially 
neusathenie and hysterical, but which are often confused with it. 
We can only account for the phenomena which especially character- 
ize the hysterical complex by the supposition of a distinct and fun- 
damental type of reaction in some portion, at least, of the nervous 
mechanism involved. That this is equally true of the precordial 
complex there would seem little room for question. And if it is 
true, the practical importance of recognizing it is evident. For 
successful clinical study in psychiatry, as elsewhere, depends on a 
familiarity with all the possibilities in any situation under investi- 
gation. On this point I wrote some years ago as follows : 7 

“In attempting to analyze psychic symptoms we should never 
lose sight of the fact that with one essential or fundamental psy- 
chopathic tendency present and perhaps dominant in a case there 
are apt to appear at any time evidences of other tendencies which 
more or less obscure the picture. Hence it is always more important 
to learn all of a patient’s particular temperamental and psycho- 
pathic tendencies than to become too soon anxious to fit him or his 
malady into a nosological system.” This same injunction has been 
emphasized by others both before and since I expressed it as above. 
I am alluding to it simply to suggest that I am not unmindful of it 
at the present time. 

As already stated, the excitation of peripheral organs as an etio- 
logical factor in the production of this complex is a fascinative side 
of the problem. The possible alterations in threshold which may 
here occur from various pathological processes is certainly very 
suggestive. The contemplation of such changes as probably result- 


• Acroparesthesia, Philadelphia Med. Jour,, October IS, 1002. 

" Imperative Pains, Jour. Ncrv. and Mont. Dis., November, 1011. 
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iii£ from toxic agents has been a theme of more or less speculative 
interest for many years. This interest will extend with increasing 
Know ledge, especially with more, reliable information concerning 
nutritional changes due to disturbances among the so-called internal 
secretions. 

Jn this whole study we are necessarily associated with co-workers, 
with physiologists, internists, and surgeons, and with the internists 
especially in the clinical handling of our patients. To our helpers 
we must impart proper conceptions of the neurological problems 
involved if we obtain from them profitable and convenient coopera- 
tion. 1 his wo can only accomplish when our own conceptions arc 
properly arranged and when we carefully plan our methods of con- 
veying them to others. 

Uc arc all reminded daily of the inconvenience of lending these 
neuropathic patients to the necessary observations of our most 
friendly co-workers. This is more true of our anxiety subjects than 
any other class, and is largely due to the fact that clinical workers 
other than neurologists have not yet grasped the psychical char- 
acters of the anxiety group and are not as cautious in dealing with 
these patients as they are with the plain hysterical and neurasthenic 
patients, with whose tendencies they have become somewhat more 
familiar. 

To impress this fact, in some part, for the common benefit of 
ourselves and others was the thought foremost in my mind when I 
ventured to write on this topic. We should remember that in deal- 
ing with the anxiety patient we have a distinct neuropathic type 
characterised bran ovcrimpressionabilitv, due in one instance more 
to peripheral defect, in another to central defect, and often to defects 
of both kinds. Hence it becomes very important to investigate all 
possible peripheral complaints and signs in which these patients 
abound, and yet not to let the patient’s mind fasten on any particu- 
lar locality while we arc conducting our examinations. He should 
be reminded cheerfully (not ominously) to await an intelligent 
summation of the work of the various individuals constituting the 
the diagnostic unit engaged on his case. This unit, according to 
the better modern methods, is apt to include a number of individ- 
uals, c. g., serologist, roentgenist, bacteriologist, internist, gynecol- 
gist, surgeon, etc. That the lively imagination of the patient may 
run the gamut of all these without serious contamination means 
care on the part of the captain of the unit, in this instance the 
neurologist. He must see that no important matter is really neg- 
lected and still that his patient is not over worked diagnostically. 
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BRONCHIOLITIS OBLITERANS FOLLOWING THE INHALATION 

OF ACRID FUMES. 

By J. Huber Wagner, M.D., 

PITTSBURGH, PA. 

(From the Pathological Laboratories, University of Pittsburgh.) 


The developmant of excessive quantities of fibrous tissue in the 
lung is a relatively frequent occurrence in adults. The majority of 
these fibroses, however, have no appreciable effect upon the function 
of this organ. At autopsy the presence of pleural thickening with 
subjacent pulmonary fibrosis receives but passing notice, and the 
sclerosis of the lymphatics, particularly as a consequence to moder- 
ate grades of anthracosis, are noted during the examinaton of the 
tissue. The development of connective tissue under these circum- 
stances does not encroach to any extent upon the alveolar structures, 
and the compensatory activity of the remaining lung is sufficient to 
carry the new burden without evincing any clinical symptoms. 
Under these conditions the bronchioles are in no way affected. 
Fibroses are also common in the areas of healed tuberculosis. These 
are most frequently encountered in the apex of the lung when more 
or less puckering is produced. But here, again, the larger tracts of 
lung tissue remain uninvolved and the effect upon the respiratory 
function is usually negligible. 

More important are the fibroses which diffusely or sporadically 
involve the parenchyma of the lung. In interstitial pneumonia 
somewhat large areas of the lung tissue show a thickening of the 
alveolar walls, often developing to such an extent that the air sacs 
are considerably narrowed. Under these conditions the fibrosis 
localizes about the vascular channels in the alveolar septa, and to 
some extent about the bronchioles. The latter may eventually 
suffer narrowing of then* lumina tlirough the contraction of the sur- 
rounding fibrous tissue. Portions of the lobes or even an entire 
lobe may be thus sclerosed and have but little value for respiration. 
The remaining portion of the lung tissues may adequately compen- 
sate the lack of function in this portion of the lung and the individual 
show no signs of the respiratory impediment. 

Finally, there is another type of fibrosis which, although less fre- 
quent, has a clinical importance. This type lias been referred to as 
fibrous pneumonia. The condition is met with in various forms, 
sometimes appearing as a lobar process representing an unresolved 
organizing lobar pneumonia, at other times being found as a lobular 
process. It is particularly the latter group in which our interest 
at the present time is centered. This lobular pulmonary fibrosis 
shows the presence of connective-tissue plugs filling the air sacs 
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in small clusters of alveoli. Outside the affected portion of the 
tissue the alveoli are relatively normal. Thus one finds scattered 
through the lung substance small areas of fibrosis which tend to 
obliterate groups of air sacs and appear as niilia widely disseminated. 
Here, again, an analysis distinguishes types of this fibrous broncho- 
pneumonia. Some of them, and they arc the majority, arise as a 
sequel to tin acute bronchopneumonia and simulates the fibrosing 
process observed in the organizing unresolved pneumonia. A 
smaller group, however, and of these there are only (} cases on record, 
the condition appears to a rise* primarily within the bronchioles and 
a few neighboring alveoli. In them there is no evidence of a pre- 
ceding acute bronchopneumonia with organization of its exudate, 
hut the fibrosing process appears to arise spontaneously from the 
walls of the bronchi and alveoli. In some instances an irritant has 
been briefly present inducing an inflammatory reaction, but in others 
no such irritant can be demonstrated. The irritant has usually 
been of the nature of irritating gases to which the individual has 
been accidently subjected. The following case is one of this latter 
group: 

Cask History. J. C., male, aged thirty-nine years, a laborer in 
a chemical works, gave a history of good health until the present 
illness. He also gave a history of lues with secondary skin lesions 
(time not stated) as well as a gonorrheal infection three years ago. 
He has used tobacco considerably. 

Present Illness, The patient dates his present illness to an explo- 
sion at the chemical works three weeks previous to admission to 
the hospital. In this explosion, when various chemicals were being 
mixed in the preparation of trinitrotoluene, he was subjected to the 
breathing of irritating gases. Other than the discomfort and cough 
at the time of the accident he was not seriously ill. A few days 
later, however, lie suddenly became dyspneic, at first observed on 
slight exertion, but later being continuous and accompanied by much 
sputum. The symptoms became progressively worse, along with 
a feeling of drowsiness and the development of edema of the ankles. 

Physical Examination. He was a slightly built man, assuming 
the upright posture in bed. He had great respiratory distress, a dry, 
hacking cough, marked cyanosis, and a general slight anasarca. 
His pupils were irregular and reacted poorly to light and accommo- 
dation. His oral hygiene was poor, the tongue being coated, and 
the teeth showing pyorrhea alveolaris. Marked carotid pulsations . 
were observed in the neck. 

The heart occupied a normal position and showed no change in 
size. A blowing murmur transmitted to the left axillary region 
was heard at the apex. There was a slight diastolic murmur at the 
apex, also heard at the second right interspace and transmitted 
along the vessels of the neck. 

The respirations were short and snappy. Tactile fremitus was 
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increased over the left upper lobe anteriorly; over this area the per- 
cussion note was somewhat flat. Auscultation revealed moist 
crepitations over the greater portion of both lungs. Tubular 
breathing was present over the left upper lobe. 

There was slight movable dulness in the flanks of the abdomen 
and the extremities showed edema about the ankles and hands. 
There was a small amount of albumin in the urine, with an occa- 
sional hyaline and granular cast. The temperature reached its 
highest at 101.8° F. The red blood cells numbered S, 710, 000, the 
white cells 28,000, and hemoglobin 94 per cent. 

During his stay in the hospital (three days) two phlebotomies 
were done, removing 275 and 300 c.c. of blood respectively. This 
procedure relieved the dyspnea and lowered the blood-pressure from 
190 to 165. The patient felt much better each time. While in the 
hospital the marked symptoms presenting themselves were dyspnea, 
cyanosis, and some edema of hands and feet. Fourteen hours after 
the last phlebotomy the patient became very dyspneic, with a weak 
running pulse. The patient died unexpectedly, gasping for breath. 
An autopsy was performed six hours after death by Dr. W. W. G. 
Maclachlan. 

Autopsy Report . The body was that of a well developed, well- 
nourished adult male. There was much edema of the subcuta- 
neous tissues, particularly at the ankles. The chest was well formed. 
There was a white scar on the prepuce, 1.5 cm. in length, at the right 
upper border of the corona. 

Nccli Organs. Near the bifurcation of the trachea there was 
some congestion of the mucosa, with a little frothy mucus in the 
lumen. The glands at the bifurcation were large, soft, anthracotic, 
with dull areas of congestion. These did not show evidence of 
tuberculosis. 

Thorax. There were fibrous adhesions on both sides over the 
posterior lobes of the lungs and about 200 c.c. of clear amber-colored 
fluid was present in both pleural sacs. . 

Left Lung. The lung was much heavier than normal, weighing 
about 700 grams. The posterior surface of the lower lobe showed 
many fibrous tags of adhesions. The upper lobe was adherent to 
the lower by similar adhesions, but the posterior surface was 
smooth. The lung felt firm, particularly in the lower lobe, but 
considerable crepitation was still evident in it. The cut surface of 
the lung showed in the lower lobe a moist, glassy surface which, on 
pressure, exuded a frothy brownish-red fluid. The surface of the 
lower lobe had a dull, pinkish-gray color, with here and there ill- 
defined areas of varying sizes, which were even darker red, and 
which, although glassy when scraped with the knife, appeared a 
little granular. Several minute pieces of the lung from these areas 
sank in water. Further, there were scattered through the lower 
lobe small, irregular round masses of white fibrous tissue. The 
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small, round forms looked like tubercles, lmt were not typical, 
while the larger, irregularly shaped areas had n true fibrous a'ppcar- 
anoe. The fibrous areas were abundant and gave the lung a marked 
increase in consistence, and further produced a somewhat mottled 
red and white color to the substance where these nodules were 
numerous. In places the distribution of the fibrosed areas had 
a bronchial arrangement, and, further, it seemed evident, that 
some of the round masses were connected with the small bron- 
ehinles. The cut surface of the upper lobe showed about the 
same general appearance as the lower, only there was neither ns much 
congestion nor edema, nor were the small fibroses as numerous, but 
they were still very evident. The bronchi of the lung showed much 
congestion of the lining and considerable frothy mucus. The peri- 
bronchial lymph nodes were anthracotie, but showed no tuber- 
culosis. 

Right Liturj. The lung was enlarged and showed numerous 
fibrous tags over its posterior surface. The organ was generally 
firm, but crepitation could be elicited in most places. On section 
through the lung there was a general similarity of all the lobes. The 
amount of congestion and edema was much more evident in this 
lung. On squeezing it a brownish, frothy fluid escaped in large 
quantities. The upper lohe contained almost as much as the lower. 
The cut surface had a very glassy, slightly reddish color, with here 
and there some darker portions in the lower lobe, suggestive of 
hypostatic consolidation. Scattered through the lower lobe were 
numerous small areas of fibrosis similar to those in the left lung. 
Some of these were small and round, about 2 mm. in diameter, 
apparently having some relation to the bronchioles. Others were 
more irregular in their size and shape, although they never were 
large. The lower lobe was of much increased consistence. The 
upper lobe did not present so many areas of fibrosis, while in the 
middle lobe they were but rarely seen. The bronchi showed much 
congestion of the lining and a great deal of frothy mucus in the 
lumen. The peribronchial glands were large, anthracotie, rather 
soft, but showed no tuberculosis. 

The heart showed no evidence of any valvular lesion, but the 
myocardium of the left side showed some hypertrophy. The aorta 
had occasional nodules of endarteritis and considerable wrinkling 
and puckering of the inner surface of the arch. The abdominal 
cavity was free from fluid. The liver, pancreas, and spleen showed 
nothing unusual, save some congestion. The kidney was pale, the 
cortex granular. The glomeruli were somewhat congested. The 
cortex was increased in width. 

Microscopic. Lungs. Sections were made from various por- 
tions of the lung. By the naked eye one could discern small, 
solid masses occurring within the spongy tissue. These areas 
were at times directly beneath the pleura as well as in the 
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deeper parts of the lung tissue. These tissue masses were found 
to be associated with the bronchioles. In these areas the normal 
structure of the lung was almost obliterated by a tissue reaction of 
an inflammatory nature. It was found that the stage of the inflam- 
mation was not the same in all parts, but in some a progressive 
reaction with an acute exudate was the prominent feature, while in 
others, stages of advanced granulation tissue were found. 

The lung tissue between these foci of inflammatory reaction was 
of fairly normal character save for the presence of some congestion, 
a little edema, and occasional red cells within the air sacs. At times 
a dilatation of the alveoli suggested a compensatory emphysema; 
this, however, was never marked. 

The punctate areas of inflammatory response were directly asso- 
ciated with the presence of a bronchiole lying more or less centrally 
within the areas of sclerosis. The inflammatory reaction always 
included the bronchioles with its surrounding connective tissue and 
a few of the neighboring alveoli. Thus there was an involved area 
resembling the nodules of inflammation in bronchopneumonia. In 
this case, however, the areas were much smaller, there being only a 
few alveoli surrounding the bronchioles which were attacked. 

In places the bronchi and bronchioles were filled with red blood- 
cells, desquamated epithelium, and many polymorphonuclear 
leukocytes, lymphocytes, and plasma cells and fibrin. This sub- 
acute inflammation when present infiltrated the walls of the tube 
(bronchiole) and extended into the surrounding alveoli. In those 
areas where the desquamation of the lining epithelium was more 
marked there was a definite fibrinous exudate. This exudate 
showed evidence of organization by the proliferation and ingrowth 
of the connective-tissue cells of the wall. The muscle fibers were 
separated by the invasion of fibrous tissue from the surrounding 
stroma, which advanced by many prolongations into the lumen. In 
these areas of organization many new-formed and congested blood- 
vessels were seen. In other areas the bronchi and bronchioles con- 
tained a granular exudate in which there were occasional desqua- 
mated cells. Their walls had an irregular outline and appeared to 
be slu’unken, and in one or two instances, more or less collapsed, 
obliterating almost half of the lumen. In these cases, where the 
walls approximated each other, many small strands of fibrous tissue 
were soon extending from wall to wall in a process of complete 
obliteration. Occasionally only half of the bronchial wall could be 
identified, with a dense mass of connective tissue lying along its 
side. The muscle tissue of the remaining portion of the wall could 
be readily recognized, while only an occasional strand was found in 
the adjoining connective tissue. 

In places many bronchioles were filled with polymorphonuclear 
cells, fibrin, and granular debris. Along one border the lining epi- 
thelial cells were often missing while on the opposite side they were 
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present in an irregular manner, beneath which there was a marker] 
proliferation of tin; subepithelin! connective tissue continuous with 
the fibrous tissue of the outer portion of the. bronchial wall. The 
most prominent areas of fibrous induration were in the peribron- 
chial portions, Here the true increase of the fibrous tissue was 
seen. At times it. was cellular or again more dense in character, 
and of an adult appearance. The denser connective-tissue cells had 
immature characters. , From this peribronchial connective tissue 
many extensions were seen in the septa of the neighboring alveoli 
giving them a thickened appearance, and at the same time dimin- 
ishing the size of the alveolar cavity. 

The alveoli also showed a variety of changes. They were, as a 
general rule, fairly normal looking, but uniformly small. In the 
immediate neighborhood of the bronchi and bronchioles the walls 
of the alveoli were definitely thickened by fibrous connective tissue. 
In the distal areas the alveoli contained a large number of red-blood 
cells and relatively few desquamated epithelial cells. Again, in 
other areas the alveoli were filled with cells of true inflammation 
of the polymorphonuclear, lymphocytic, and plasma-cell varieties. 
In these instances vnrious stages of organization by newly formed 
fibrous connective tissue were observed. Various stages, from the 
early formation of fibroblasts and new bloodvessels to complete 
organization and obliteration of the alveoli by a dense fibrous con- 
nective tissue plug, were found. 

In the intermediate alveoli or those situated more distantly from 
the bronchi and bronchioles a more normal appearance was main- 
tained. However, there were relatively few in which no change had 
taken place, as they commonly contained red blood cells, desqua- 
mated epithelium, or had a slight fibrous increase in their wall. 
In places the epithelial lining of the alveoli and bronchioles was 
lifted from its basement membrane by a proliferation of fibroblasts 
extending toward the lumen. This fibrous tissue was continuous 
with the newly formed peribronchial fibroses. In the thick bands 
of fibrous tissue which course through the lung, as described above, 
many alveoli were found occupied or replaced by the growth of the 
firm fibrous tissue network. The infiltration of cells was not limited 
to the lamina of the bronchi and alveoli, but was also observed in 
the walls of these structures. 

The bloodvessels and lymph vessels were considerably thickened. 
This thickening was due to a marked increase in the outer coats of 
the bloodvessels or their adventitial connective tissue. The sclerosis 
was quite loose and composed mostly of collogen fibrils and rela- 
tive^ few elastic tissue fibers. In the larger bloodvessels there 
was a slight increase in connective tissue of the intima. 

Aorta. Sections of the aortic arch showed much change of the 
vessel. The intima was greatly and irregularly thickened by a 
laminated hyaline connective tissue. At the junction between the 
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intima and the media there were a number of cellular collections of 
inflammation around small bloodvessels. Some of these vessels 
entered the deeper portions of the intima. The media was much 
affected by focal inflammation and degeneration. These focal 
areas were found in all portions of the media and consisted in cen- 
tral vessels surrounded by lymphocytes and plasma cells. About 
these areas the tissues showed degeneration. In places the mus- 
culature and elastic tissue were completely interrupted. By elastic- 
tissue stain one could distinguish various grades of degeneration, 
with complete destruction of elastic fibers. The adventitia was 
much thickened by fibrous tissue in which elastic fibers were almost 
wanting. The vasa vasorum showed thickening of their walls, 
particularly of the intima, with narrowing of their lumina. Occa- 
sionally, lymphocytic and plasma-cell infiltrations were observed 
around the vessels of the adventitia. 

Liver. The liver lobules were fairly well preserved and the 
columns were quite regular. There was some lymphocytic infiltra- 
tion about the portal system, with a slight increase in connective- 
tissue cells. A greater number of leukocytes were seen scattered 
throughout the liver than are normally seen in the sinuses. Two 
small areas of focal necrosis with lymphocytic infiltration were 
observed. In some instances the sinuses were rather deeply con- 
gested, but this was not uniformly present. 

Kidney. •> Sections of the kidney showed the cortical tubules 
enlarged. These tubules were lined by an irregular, low epithelium 
which had large poorly staining nuclei and finely granular or nebular 
cytoplasm. The lumina of these tubules contained granular debris. 
The glomeruli were all enlarged and surrounded by a thin capsule. 
They showed no evidence of acute inflammation, but had in some 
instances a rather degenerated appearance. In a few instances a 
few polymorphonuclear leukocytes were seen in the glomeruli. The 
capillaries in the glomeruli were patent and in some instances con- 
congested. Elsewhere, again, there was evidence of bands of in- 
flammatory reaction running through the cortex and involving the 
glomeruli and tubules. Within these areas there was an excess 
amount of connective tissue. This was infiltrated with lympho- 
cytes, polymorphonuclear leukocytes, and plasma cells. The 
involved glomeruli showed a thickening of tire capsule with hyaline 
change. Synechia: were common, and where found the glomeruli 
were involved in the same change observed in the capsule. The 
hyaline change gradually progressed in the capsule until a whole 
glomerulus was obliterated. 

Sections of the heart, pancreas, spleen, and prostate showed no 
definite pathological change. 

To briefly review the foregoing case the following are the main 
facts: A man, aged thirty-nine years, with an antecedent history 
of lues, was accidentally subjected to the inhalation of irritating 
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trasos. At the time of the accident lie .suffered nothin" more than 
a sever fit of coughing. Three days Inter dyspnea suddenly de- 
veloped, increasing continuously until the time of his death, three 
weeks later. During his illness his most marked clinical manifesta- 
tions were dyspnea, cyanosis, and some edema of the feet and hands. 
Clinically, no pulmonary consolidation could he discovered, but the 
chest examination indicated mainly a bronchial involvement. At 
autopsy numerous small fibrous foci were observed in the lung 
tissue, suggesting miliary tuberculosis, but not showing any evidence 
of necrosis which marks these lesions. The microscopic analysis 
showed the presence of inflammatory reactions in and about the 
bronchioles, accompanied by a process of organization. In this way 
it differed from a process of bronchopneumonia, to which, however, 
it had the closest resemblance. The lesions had no relation to 
tuberculous infection. Their remarkable feature lay in the process 
of resolution. The early acute inflammatory processes resembled 
an exudative bronchiolitis in which leukocytes, fibrin, and epithe- 
lial, lymphoid, and plasma cells constituted the main bulk of the 
exudate. The inflammatory reaction, however, was not alone con- 
fined to the development of an exudate lying within the ramifica- 
tions of the bronchi, but there was a tendency to bring about tissue 
change in the neighboring structures. The bronchi showed more or 
less desquamation of their epithelial lining and their walls and sur- 
rounding connective tissue were stimulated to proliferate. In all 
areas there was evidence of connective-tissue growth whereby the 
outer portion of the bronchial wall became thickened, while a granu- 
lation tissue formed bulbous ingrowths into the lumina. Thus 
bronchi were found which were narrowed partly by the shrinkage 
of the peribronchial fibrosis as well as by organic plugs filling the 
lumen. Associated with these organizing inflammatory reactions, 
more or less of the surrounding air sacs were involved in a similar 
process. Numerically the number of air sacs involved were rela- 
tively few, as there were wide stretches of lung tissue in which the 
inflammatory process had no effect. The presence of red-blood 
cells in the outlying alveoli was a terminal condition associated with 
the intense dyspnea accompanying the fatal outcome. The in- 
volved alveoli were disturbed by a fibrosing process very similar to 
that of the bronchioles. A thickening by fibrous tissue involved 
the alveolar septa while an ingrowth of granulation tissue occluded 
to a greater or lesser degree the air sacs. To some extent the sclero- 
sis involving the bronchi and neighboring air sacs also encroached 
upon the lymphatic channels and bloodvessels in the surrounding 
trabeculm. 

A number of cases of bronchiolitis obliterans have been reported 
in the literature. Clinically and pathologically they have a dose 
similarity. In all of them dyspnea and cyanosis is the most important 
feature, and in many tins is of sudden onset. Etiologically, however, 
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the reported cases may be divided into three groups: In the first 
group are the cases of apparently spontaneous origin in which no 
antecedent history indicates the reason for the organizing inflam- 
mation. Such cases were reported by Lange (Case I), Karwicka 
and an unreported case by Cobet, of Marburg. These cases bear a 
striking similarity in then* sudden onset and absence of preceding 
illness. Dyspnea is usually the first indication of illness, and rapidly 
progresses with fatal termination in forty-eight to seventy-two hours. 
No definite etiology has, as yet, been determined for this group. 
Group two includes the cases in which a definite history of preceding 
bronchopneumonia has gradually led to an organizing pneumonia 
of the lobular type. Cases of this kind following measles, chronic 
bronchitis, and foreign bodies in the bronchus have been reported 
by Lange, Vogel, Muller, Wegelin, Hart, Ribbert, Pernice and others. 
In this group the process of organization is not unlike that observed 
in the organizing pneumonia of the lobar type. A considerable 
study and discussion have been made upon the factors leading to 
the development of granulation tissue in the various forms of in- 
fectious pneumonia. Just what conditions modify the responses in 
the lung which, under certain conditions, lead to complete resolu- 
tion, while others bring forth granulation tissue, is still far from 
clear. The third group, of which the case here reported in one, 
consists of cases in which individuals have been subjected to the 
inhalation of irritating gases. Fraenkel, in 1902, studied a case of 
bronchiolitis obliterans in a man, aged twenty-five years. During 
his work as a brass-moulder he was accidentally subjected to the 
fumes of nitric acid. Dyspnea and cyanosis became marked on the 
third day, and he died at the end of three weeks. Edens reported 
a similar case of inhalation of hydrochloric acid and sulphuric acid. 
Here, again, after the initial sense of choking, dyspnea became a 
marked feature on the second day. Gradually the dyspnea im- 
proved and the patient was well at the end of a month. Edens 
reported a third case in which the patient suffered from the inhala- 
tion of ammonia. To this third group we must add our own, 
which is very like that reported by Fraenkel. 

It is probable that a pathological distinction cannot be made 
between the lesions found in the three groups. The fibrosing pro- 
cess has in all of them a close relation to an inflammation in the 
bronchial walls. There is some variation in the character of the 
exudate in the different cases, but the process of repair appears to 
be common in all. Wassiljew makes a distinction between the 
organization of an exudate of a preceding acute inflammation and 
the development of a granulation tissue arising from the bronchial 
wall or septa of the alveoli. Such a classification cannot, how- 
ever, be applied to all of these cases, as some are found with 
evidence illustrating each mode of fibrous-tissue production. In 
our own case the growth of bulbous masses of granulation tissue 
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was mort: prominent than the ingrowth of fibroblasts through the 
meshes of an antecedent fibrinous exudate. 

The reports upon fibrosing bronchitis have mainly dealt with a 
study of the origin of the connective tissues. Sonic attempt has 
been made to explain the reason for the abnormal growth of 
fibrous tissue ns compared with the usual outcome of inflammatory 
processes in the parenchyma of the lung. Up to the present these 
explanations have not been entirely satisfactory. Undue stress has 
been placed upon the differences between the growth of the connec- 
tive tissues during the organization of an inflammatory exudate 
and its apparent spontaneous proliferation from connective tissue 
containing areas. These points of differentiation were a prominent 
part of the discussion at a time when it was believed that the in- 
flammatory cells of an exudate gave rise to the fibroblasts of organi- 
zation. When, however, at the present time it is accepted that the ‘ 
fibroblasts appearing during the stage of repair of an inflammatory 
process have their origin from fixed connective-tissue cells of tiie 
injured area, the polemic upon the differences of connective-tissue 
growth with or without the presence of fibrinous exudate no longer 
lias such an important meaning. ICarwickn, Edens, Lange and 
others have all shown that the fibrous tissue found in obliterating 
bronchitis has its origin from a similar tissue in the walls of the 
bronchioles. At times it appears to arise from the submucosal 
tissues, while in other instances, and particularly when the reaction 
is more extensive and the peribronchial stroma is in active-prolifera- 
tion, the intratubulnr masses appear to originate from these out- 
lying structures. The observation has been repeatedly made that 
the proliferating peribronchial tissues break through the muscular 
ring and present themselves in a warty growth inside of the bronchi. 
That this ingrowth actually occurs may be seen in the presence of 
antliracotic pigment carried inward with the stroma from the 
peribronchial deposit. A similar overgrowth of the connective 
tissue also appears within the air sacs. Here, however, one also 
finds evidences of organization of exudate as is commonly observed 
in areas of aseptic repair. 

Another point in regard to the inflammatory process of the bron- 
chial wall is the sequence of events as may be observed in those 
cases. True it is that observations have not been made upon the 
lung reactions from the time of injury until death; nevertheless, 
in these peculiar cases various grades of the reaction may be observed 
in the same specimen. It is probable, as indicated by the clinical 
manifestations, that congestion and edema are among the early 
effects upon the bronchi and their branches by the inhalation of 
irritant gases. A serous flow from the mucosal surfaces leads to 
the expectoration of considerable quantities of thin sputum. Fol- 
lowing this a desquamation of the -epithelial covering denudes much 
of the bronchial wall. In one case reported by Edens the exfolia- 
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tion of the mucosa permitted the patient to expectorate partial 
casts of the bronchial tubes. Such an extensive desquamation is 
unusual. Microscopically, however, all of the cases showed fairly 
large areas from which the mucosa had been removed. At these 
points the bronchial wall becomes subject to a more deeply infil- 
trating inflammatory process than those areas in which the mucosa 
remains intact. Moreover, it is at these denuded sites where the 
proliferative reaction of the connective tissue is prone to occur. It 
is probable that the unequal distribution of the injury upon the 
bronchial wall is in part dependent upon the presence or absence of 
layers of mucous secretion. The finding of greater damage in the 
bronchioles as compared with the lung tissue probably results 
through spasm of the distal portions whereby the gas is not admitted 
into the alveolar structures. This is similar to the spasm of the 
esophagus observed in children upon accidentally drinking strong 
caustics. In the latter instance the caustic fluid does not reach the 
stomach, but is momentarily held through spasm of the cardia in 
the lower portion of the esophagus. The alveoli of the lung, which 
show a process of organizing inflammation, appear to be involved 
because of their proximity to the damaged bronchioles. 

Thus the bronchioles directly influenced by the acrid gases suffer 
desquamation of their epithelium and have their deeper tissue in- 
jured by the primary noxious agent. The reaction in these tissues 
is of stimulating kind, whereby a varying amount of migratory 
exudate permeates their interstices and also whereby the irritant 
acts as a stimulating factor upon the connective tissues. Whether 
a further stimulus is induced through the presence of bacteria and 
their toxins or by the effect of products of decomposition is difficult 
to say. It appears, however, evident that the primary irritant has 
in itself a peculiar effect in leading to tissue overgrowth. 

It is evident that the fibroses appearing under the conditions as we 
have described differ materially from those arising in the lung 
through other agents. The fibroses associated with tuberculosis, 
actinomycosis, and aspergillosis of the lung appear in localized areas 
of tissue destruction in an attempt to repair limited damage. The 
stimulation for the growth of connective tissue under these condi- 
tions is not greater than the demand necessary for such repair. 
Similarly, the fibroses occurring in and about the lymphatics of the 
lung as the result of the presence of foreign materials (coal dust) is 
limited in its extent and relative to the irritating effect of the foreign 
material. Infiltrating fibroses are sometimes seen in the periphery 
of the lung advancing from areas of chronic pleurisy, but these 
again are usually localized and in proportion to the extent and 
clironicity of the infectious and inflammatory products. More 
closely allied to the proliferation observed in obliterating bronchitis 
is the organization of unresolved pneumonia. Some comparable 
features are here observed. Under these conditions the alveoli 
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filk'il with exudate show more or less desquamation of their lining 
epithelium. An irritant differing from that usually present in lobar 
pneumonia stimulates an interstitial reaction in which the connec- 
tive-tissue cells are also involved. If their response is one of pro- 
liferation the alveolar sac is invaded and it may he occluded. The 
presence of exudate assists in directing the growth of the fibroblasts 
and in producing synechia*. It has been a not uncommon observa- 
tion that eases of indurative pneumonia also show some bronchial 
involvement. A series of these eases was studied by Wnssiljcw, 
who believed that the bronchial lesion was independent of the 
changes in the alveoli, though probably the result of a common 
cause. He found the intratubular fibrous tissue of the nature of a 
true granulation tissue. An interesting experiment was undertaken 
by him in which a bronchopneumonia was induced in dogs and 
rabbits by injecting a 2 per cent, solution of agar into the bronchi. 
By this means he was able to induce a fibrosing process partially 
occluding these tubes. These experiments, however, simulate more 
closely the induction of fibrous-tissue proliferation in the vicinity 
of foreign bodies. 

The intense clinical manifestations of dyspnea are referable to the 
stenosing process in the bronchioles. Not alone do the bronchioles 
suffer obstruction through the presence of fibrous plugs, but the 
narrowed tubes tend to accumulate masses of mucus at the points 
of constriction. Moreover, it is probable that the spasmodic attacks 
of dyspnea result from an increased irritability and convulsive mus- 
cular contractions of the bronchioles. 

It would be interesting to know whether the late effect of the gas- 
poisoning upon the European battle-fields is of the nature of a 
fibrosing obliterative bronchiolitis. 

I wish to express my sincere thanks to Dr. Oskar Klotz for his 
assistance in the preparation of this paper. 

BIBLIOGRAPHY. 

Edens: Dcutsch. Arch. f. klin, Med., 190G, Ixxxv, 59S. 

Fraenkel: Dcutsch. Arch. f. klin. Med., 1902, Ixxiii, *1S4. 

Hurt: Dcutsch. Arch. f. klin. Med., 1901, Ixxix, 10S. 

Karwickn: Virchows Arch., 1902, ccx, S7. 

Kidd: Tr. Path. Soc. London, 1SSG, xxxvii, 12G. 

Lange: Dcutsch. Arch. f. klin. Med., 1901, lxx, 312. 

Pernice: Ref. Contralbl, f. Path., 1907, xviii, G24. 

Ribbert: Virchows Arch., 1S99, clvi, 1G1. 

Vogel: Ziegler’s Beitr., 1900, xxviii; Virchows Arch., 1911, ccvi, 157. 

Wnssiljcw: Contralbl. f. Path,, 1914, xxv, 347. 

Wcgelin: Ziegler’s Beitr., 190S, xliii, 43S. 



spiller: syphilis or the nervous system 


523 


SYPHILIS OF THE NERVOUS SYSTEM IN SOME OF ITS 
CLINICAL AND PATHOLOGICAL MANIFESTATIONS . 1 

By William G. Spiller, M.D., 

professor of neurology in the university of Pennsylvania. 

It is my 2 opinion that in tabetic ocular palsies, as well as in those 
recognized as syphilitic ocular palsies, the lesion is not primarily 
nuclear but is in the nerve fibers as they leave the brain, and I have 
reported a case of tabes with intense ocular palsies in which the 
microscopic findings gave much lymphocytic infiltration of the 
ocular nerves. I am not prepared to state a conviction that primary 
nuclear palsy of the cranial nerves in tabes is impossible, but I do 
believe that most tabetic cranial nerve palsies are primarily radic- 
ular, and that when nuclear changes are found in tabes they occur in 
cases of long standing. It is to be expected that' when nerves have 
been degenerated near their nuclear origin during a period of years 
the nerve cells from which these degenerated fibers arise should show 
alteration. This view-point is of therapeutic as well as pathological 
importance, for if the degeneration be in the nerve we may expect 
recovery from persistent antisyphilitic treatment, provided the 
degeneration be not too intense and the treatment lie begun early; 
whereas we may expect much less improvement if the cells of 
origin be primarily affected. 

There are cases in which syphilitic ocular palsy is not caused by 
basal meningitis but by softening implicating the nuclei or nerve 
fibers of the affected nerve, and a case of bilateral softening forming 
two separate foci in the oculomotor nuclei I 3 described in 1913. 

It is well known that tabetic palsies often disappear, and this 
subject was discussed by Posey 4 in a symposium on the “Neuro- 
ocular Symptoms of Tabes” in April, 1915. lie stated that it is an 
almost constant experience that the palsies that appear in the early 
stages of the disease vanish after periods of persistency ranging 
from but a few hours to two or three weeks; and while it is true 
that the palsies that occur in the later stages are, as a rule, perma- 
nent, even these may be transient and may totally disappear, usually 
after a longer period than when they are observed at the commence- 
ment of the disease. 

Posey found that the palsies vanished for a time, at least in 
perhaps 90 per cent, of the cases which he had under observation. 


1 Read as part of a symposium on syphilis held at a meeting of the College of 
Physicians of Philadelphia, February 7, 1017. 

: Spiller: Jour. Norv. and Meat. Dis., January, 1015, p. 15. 

5 Spiller: Le Xfivraxe. 1013, xiv. 

* Pennsylvania Med. Jour., October, 1015. p. 55; Jour. Am. Med. A-mi., April 
10 , 1010 . 
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Tins percentage was based on an analysis of the history of 00 cases 
taken from his own records and from the study of 2S cases of 
advanced takes which he had at one time made in the wards of the 
Philadelphia (lem-ral Hospital. 

T he tendency of the. palsies to recur was also dwelt upon, either 
the same muscles being repeatedly palsied or the paralysis appearing 
in one or more muscles shortly after it had disappeared in a muscle 
governed hv the same nerve. In some eases the palsy may pass 
away in a few hours; in others it may persist for years. This return 
of the muscle to its normal even after years of paralysis he thought 
should he recognized by ophthalmic surgeons, and should tend to 
discontinue operations on the eye muscles of tabetics. Tabetic 
palsies are usually dissociated. This is essentially true when the 
palsy appears as an initial symptom. 

It is important to determine how long an ocular palsy in cerebral 
syphilis may persist and yet have a final recovery. An interesting 
ease from this point of view is the following: Oscar T., aged thirty- 
two years, was referred from Hr. de Schwcinitz’s service April 11, 
1914, to the neurological department of the Hnivcrsity of Penn- 
sylvania with the note: “Complete palsy of the left external rectus 
muscle; pupils 3 mm.; no fundus changes; light reaction of pupils 
gone; faint convergence reaction.” 

The man contracted syphilis at the age of twenty years. 

The symptoms began three weeks before he came to the hospital, 
with dizziness, and this was soon followed by rapidly developing 
diplopia. lie had headache of moderate intensity, tinnitus in the 
right ear, paresthesia in the lower limbs, and a sense of constriction , 
about the knees. Station and gait were normal. The patellar 
reflexes were normal, but the Achilles reflexes were lost. He had no 
disturbance of the bladder and no disturbance of sciisation, even 
in the distribution of the lower sacral roots. Slight outward rotation 
of the left eyeball was observed May 0, 191-1. 

The next note made was on December 24, 1914: “Ocular palsy 
seems less than it was eight months ago.” He was taken into the 
hospital on this date. He had diminution of pain sensation in the 
first and second divisions of the right fifth nerve. On December 29 
Dr. Langdon reported : “Central vision normal in each eye and fields 
of vision normal for form and color, although disks show some pallor 
in temporal portion. No other fundus changes. O. D. pupil 4 mm. 

O. S. 3.5 mm. Both Argyll Robertson.” 

Dr. Butler found the hearing apparently normal. 

The Wassermann reaction was negative. He was given the 
protiodide of mercury, gr. -g. 

February 14 and 15 the note was made that the motion in the 
left eye was gradually returning. February 24 the external rectus 
palsy had almost disappeared. March 4, Dr. de Scliweinitz found 
concomitant squint was about 15 degrees; the left external rectus 
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now moved the eye to the outward commissure by 33-degree prism 
base out. 

Slight improvement began soon after the patient first came under 
observation, but the restoration had not amounted to much ten 
months after the onset of the palsy, although the man had been 
treated for syphilis at another hospital. Then the improvement 
advanced rapidly. At the present time there is only slight ocular 
palsy. 

Another case of long-standing ocular palsy with final recovery 
occurred under the observation of Dr. de Schweinitz, as shown in a 
letter from him March 5, 1915: “Referring to our conversation 
in regard to the recovery of long-standing palsies of the exterior 
ocular muscles, I have to say that the patient concerning whom I 
spoke to you is a woman, aged fifty-eight years, whose eyes I have 
known since the middle of November, 1892, correcting them at 
stated intervals for a varying hyperopic astigmatism. February 
24, 1914, she came with a history of three weeks of diplopia and much 
left-sided neuralgic pain. She was excessively nervous; there were 
no nasopharyngeal troubles; no history of rheumatism. Urine 
examination was negative, but both the Wassermann and the 
Noguchi reactions were positive, the examination having been made 
by Dr. Corson White. The left external rectus was the muscle 
involved, and no other exterior ocular muscle was affected. The 
palsy was not quite complete, and the' diplopia neutralized by a 
25- to 30-degree prism base out. I knew that she had been under 
the care of a man who has a sanitarium, and asked him for some data. 
He tells me under date of April IS, 1914, that five years previously 
she had been under his care in his sanitarium because ‘ her family 
feared insanity.’ He then goes on to say: ‘I found no signs of 
mental unsoundness, and the patient recovered rapidly in about a 
month’s time. I ascribed her condition at that time to the nervous 
phenomena which follow the menopause.’ This paresis of the left 
abducens remained practically stationary; in point of fact, for the 
first few daysjt increased so that there was practically no movement 
outward. I say ‘practically’ there was, perhaps, 1 mm. of move- 
ment on strong efforts at abduction, and the diplopia could be with 
difficulty neutralized with very high prisms between 40 and 50 
degrees. At first a mixture of iodide of sodium and aspirin was tried. 
This was soon stopped and iodide of potassium and bichloride of 
mercury were ordered. There was practically no improvement 
until about the middle of August of the same year — that is, six- 
months after treatment was begun— when the diplopia became less 
marked, the neutralization first requiring between 25 and 30 degrees 
of prism and then between 15 and 20 degrees, and the movement 
of the eye was slightly improved, the first record of increased move- 
ment. being on August 12. 1914. During all this period of time, with 
the exception of the first week, she took very large doses of iodide 



T>2() Hi’iu.r.n: svnuus or tiu; xr.uvous svsrr.it 

of potassium, never less than HO grains a May, and sometimes as 
much as 100 grains a day. Between August 12 and December 0 
the diplopia remained practically stationary, neutralized by a In- 
to IS-dogrcc prism. Indeed, this condition of affairs did not alter 
materially, maybe only 2 or •> degrees, until January 7 of this year, 
when the diplopia had dropped to 7 degrees, and at the last examina- 
tion, on April JO, was not noticeable, although it could be developed 
by a red glass, and the movement of the eye was practically normal.’’ 

The cause of such palsy, as already said, is usually basal syphilitic 
meningitis, as illustrated in the following ease, which is like the one 
described by me in 10 lb: 

.1. II., aged fifty years, entered the service of Dr. Solis Cohen 
November 17, 1014, having pneumonia, and died November 29, 
1014. lie was delirious and consequently a thorough examination 
could not be made, lie lmd ptosis of the right upper eyelid, the 
pupils were unequal, and the right was larger nml did not react to 
light. There was obliteration of the lines of expression. In May, 
1014 the note was made that he had partial ptosis of the right upper 
eyelid, the right pupil was larger than the left and irregular, and did 
not react to light or in accommodation. The right eyeball was 
rotated outward, lie had almost a complete right oculomotor 
palsy, as he had very slight movement of the right eyeball inward, 
upward or downward. The left iris did not react to light but did in 
convergence. The movements of the left eyeball were normal. The 
oculomotor palsy had developed rapidly a year and a half pre- 
viously. lie was able to count fingers readily with either eye. and 
examination of the eye-grounds revealed nothing abnormal. lie was 
brought to the hospital because of the ocular condition. He did 
not comprehend questions readily, was somewhat confused as to 
time and place, and his memory was feeble. The patellar reflexes 
were absent. 

The microscopic examination in serial sections of the cerebral 
peduncles showed moderate infiltration of mononuclear cells in the 
pia at the exit of the oculomotor nerves and disappearance of many 
nerve cells in the oculomotor nuclei. The origin of the ocular palsy 
was probably the syphilitic basal meningitis. The posterior columns 
in the lower part of the medulla oblongata were degenerated as in 
tabes, and the case was evidently one of tabes, although the spinal 
cord was not obtained. 

Stargardt 5 investigated the causes of optic atrophy in tabes and 
paresis in 25 cases, and examined the visual system from the external 
geniculate body to the retina. When the optic nerve was normal 
the retina also was normal. Where changes occurred in the retina 
they were secondary to changes in the optic nerve and differed in 
no way from those observed after division of the optic nerve or 


5 AUg. Ztschr. f. Psycliiat., 1912, lxix, 735. 
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compression of this nerve by a sclerotic internal carotid artery. The 
cause of the optic atrophy was exudative processes in the chiasm 
and the intracranial portion of the optic nerves. The optic tract 
and external geniculate body showed only secondary degeneration. 
In cases of partial optic atrophy the atrophy was the result of partial 
infiltration of the intracranial portion of the optic nerve. He con- 
cludes that there was no ascending atrophy from any intoxication 
of the ganglion cells of the retina, as has been assumed. In all cases 
of optic atrophy he found infiltrative processes in the parts about the 
chiasm and the optic nerves. The changes in the optic nerves there- 
fore resemble those in the nerves supplying ocular muscles. 

It has been my custom for years in studying syphilis of the brain 
in the laboratory to examine especially the cerebral peduncles and 
optic chiasm, because if there are manifestations of syphilis in the 
brain it is here especially we may expect to find lesions. It is 
because this region of the brain is specially liable to be affected by 
syphilitic lesions that syphilis may cause the symptoms of tumor of 
the pituitary body. 

I have seen several cases of complete bilateral isolated paralysis 
of the seventh nerve in syphilis with recovery, and two such cases 
observed in my service are reported in a paper by Harvey W. 
Ewing. 0 The lesion must be an infiltration of mononuclear cells in 
the pia, but it is indeed strange that two nerves of similar distribu- 
tion, but remote from one another in origin, should alone be picked 
out by the syphilitic lesion. I have also seen implication of the fifth 
nerve alone, and reported such a case with necropsy with Camp. 

It is desirable to remember that permanent results were accom- 
plished in the treatment of nervous syphilis in some cases before the 
days of salvarsan and the modern laboratory methods of investiga- 
tion. Unfortunately, we must confess that our modern methods, 
while usually of great value, are not satisfactory in all cases of 
nervous syphilis, and that some cases do not respond to any treat- 
ment, and others may respond and then relapse. I have had the 
opportunity recently to reexamine a man who, in 1897, was in the 
service of Dr. James Ilendrie Lloyd 7 at the Philadelphia General 
Hospital, and whose case was reported by Ur. Lloyd at that time. 

The man then was twenty-one years of age, and had a history of 
syphilis. His symptoms of syphilitic disease of the nervous system 
were pronounced, and he improved greatly under the administration 
of mercury, and possibly iodide, and lias remained in this improved 
condition during nineteen years. At present this man is in very fair 
condition; he has gained flesh, and aside from his polyuria and third 
nerve palsy, which lie has had since 1S97, he has few signs of disease, 
lie is employed as a workman in the Philadelphia General Hospital. 

e Jour. Am. Mod. Assn., May 9, 191-}. 

7 Diseases of tiio Cerebrospinal and Sympathetic Nerves, Twentieth Century 
Practice. 
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I mn tumble to obtain any information that sulvursan or ncosaivar- 
san had oven been used in his treatment, and certainly his improve- 
ment and present condition were obtained before the recent methods 
of treatment were discovered, mid there has been no serious relapse 
during a long period of years. 

Syphilis affects not only the outer covering of the brain but also 
the lining of the ventricular spaces, and may produce intense lesions 
here. Proliferations of the ependyma may be great, and the aque- 
duct may he occluded in the same way as frequently is one of the 
brain arteries, and in this manner hydrocephalus may result. I have 
observed hydrocephalus confined to one posterior horn of a lateral 
ventricle or confined to the lateral ventricle of one cerebral hemi- 
sphere. A recent case in which hydrocephalus was confined to the 
posterior horn of one lateral ventricle occurred in the service of Dr. 
Mills. In studying the cause of this enlargement I found that 
syphilitic adhesions had formed in the middle of the ventricle, block- 
ing off the posterior horn from the remaining ventricles. 

W. II. entered the hospital June 10, 1913. lie had been having 
left-sided headaches for six weeks, but had had right-sided convul- 
sions nineteen years. The right retina was slightly swollen and the 
arteries were smaller than normal. The right field for white was 
slightly contracted. The left iris reacted very slightly to light; 
the left retina was swollen so as to make the edges of the vessels not 
so well defined as normal. The arteries were small, the veins larger 
than in the right eye. The left field for white was greatly contracted. 

In July, 1913, left-sided symptoms had developed. Saliva 
dribbled from the left corner of the mouth, and the left side of the 
face showed paralysis, the left upper limb was weaker than the right, 
and patellar and Achilles reflexes were prompter on the left side, 
and the gait was that of left hemiparesis. 

Dr. Holloway, about July 11, 1913, found there was no hemi- 
anopsia, but there was a tendency for deviation of the eyes to the 
right. It would seem as though this might have been because of 
defective vision in the right fields, especially as the patient’s con- 
dition was such that accurate visual tests could not be made. Death 
followed an operation on the head. The necropsy was made 
July 24, 1913. 

The examination showed much lymphocytic infiltration of the pia 
about the optic chiasm and at the base of the brain. The posterior 
and inferior horns of. the left lateral ventricle were much dilated, 
but tlie anterior horn of this ventricle was of normal size. The 
right lateral ventricle was normal. Adhesions in the left lateral 
ventricle near the foramen of Monro doubtless were the cause of the 
occlusion of the posterior horn of this ventricle, and probably were of 
syphilitic origin. An area of softening was found in the outer part 
of the right lenticular nucleus extending into the brain upward, and 
probably was the cause of the left-sided symptoms of late develop- 
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raent. The cortex about the outer part of the dilated left posterior 
horn was not over 2 mm. in thickness at its narrowest part, and it is 
difficult to understand why right lateral homonymous hemianopsia 
was not produced. 

Considerable infiltration of mononuclear cells in the pia of the 
medulla oblongata and chiasm and thickening of the vessels in the 
pia of the chiasm were found. 

There are cases of syphilis with intense infiltration of mononuclear 
cells in the pia, such as is the common finding in nervous syphilis, and 
yet the clinical manifestations cannot be distinguished from those of 
tabes. Such a case is the following: A man, W. F. P., aged sixty- 
one years, was in my service at the Philadelphia General Hospital, 
and died there in 1911. He had a chancre when nineteen years old. 
About twenty years before he came under my observation his symp- 
toms began with severe shooting pains in the lower limbs, and he 
became obliged to use a cane in walking. His eyesight began to 
fail about fifteen years before his admission to the hospital, and in 
about seven years he became blind. He had dribbling of urine. 
The Wassermann reaction of the blood was positive. The irides did 
not react to light, but did in convergence. He had loss of patellar 
reflexes, ataxic gait, diminution of touch and pain sensations, gastric 
crises, etc. It is not surprising that others as well as I regarded this 
case as a typical one of tabes. 

The findings were intense infiltration of mononuclear cells in the 
pia of the spinal cord and of the chiasm and optic nerves, as well 
as of the chiasm itself. The optic nerves were intensely degenerated. 
Degeneration was seen in the posterior columns of the cord. 

In tabes, as a rule, the infiltration of mononuclear cells in the spinal 
pia is slight, but death usually occurs late in the disease, and it is 
possible that the infiltration may have been pronounced in the early 
stage of the disease. 

Of much clinical and pathological significance is the association 
of syphilis of the central nervous system with other lesions of this 
part entirely independent of the syphilitic process. I have reported 
a case in which I had made the diagnosis from the symptoms of 
tabes associated with syringomyelia, and the necropsy confirmed 
this diagnosis. A similar case had previously been reported by 
Schlesinger. 

Recently, I s reported at a meeting of the Philadelphia Neuro- 
logical Society a case in which the lesions of grave anemia of the 
spinal cord were associated with those of tabes. 

In a symposium held at a meeting of the Philadelphia County 
Medical Society, September 27, 1010, I referred to the probability 
of certain cases of epilepsy having an origin in congenital syphilis, 
and mentioned that the examination of the family of a patient may 


* Spiller: Pennsylvania Med. Jour., November, 1910, p. 12S. 
VOL. 154, NO. 4. OCTOBEI!, 1917. IS 



f>30 siMM.r.n: kyi'Hii.is or tiii: Nimvors svsrnxi 

indicate that the patient probably has congenital syphilis. I think 
it is well to repeat here verbatim the words used on this subject at 
that meeting. A brief report of tin's symposium has been published: 

“ Probably no one will dispute that syphilis may produce epilepsy, 
but there are some cases of epilepsy in which syphilis may only be 
suspected and not proved. I refer to cases in which a father has had 
a chancre before the birth of his child and the child becomes epileptic. 
•Such a case has recently come tinder my observation. A man, aged 
twenty-seven years, has been epileptic since the age of seventeen 
years, and no cause can be determined. lie had no convulsions in 
childhood, no severe head trauma, but the statement is made by the 
father that he had an initial lesion about twenty-three years before 
the birth of the son. The son shows no evidence of syphilis, his 
blood Washerman!) is negative, and yet congenital syphilis may be 
the cause of the epilepsy. An elder brother had the notched teeth 
\ of hereditary syphilis.” 

Stoll 9 has published recently an interesting paper on “Hereditary 
Syphilis as a Cause of Chronic Invalidism,” and states he judges 
that the diagnosis of hereditary syphilis by intensive familial study 
is not generally practised, as no mention was made of it in four 
symposiums which he recently attended in which many well-known 
svphilologists discussed the various problems of syphilis. 

The subject of syphilis is a broad one, and many interesting 
features of this disease must of necessity be omitted in every 
symposium. I do not. doubt that if the importance of family infec- 
tion had been mentioned in these symposiums much information 
would have been forthcoming. It is certainly not rare for a physician 
to examine the near blood relatives of a patient with either con- 
genital or acquired syphilis. Much has been written on congenital 
syphilis, and one would be remiss in his examination if in a case of 
suspected congenital syphilis he failed to investigate the patient s 
family. 

Epilepsy is definitely caused at times by acquired syphilis, and 
it may be possible to trace the relation of cause and effect. In other 
instances of epilepsy the syphilis remains unrecognized. The 
Wassermann reaction may be negative, as it frequently is, when 
syphilis of the nervous system is of very chronic type. The following 
case, occurring recently in my practice, is illustrative of this point 
of view. A man, aged thirty years, began to have epileptic attacks 
at the age of twenty-five years, in the form of petit mal occurring 
at long intervals. Six brothers and sisters of the man were healthy, 
and there was no epilepsy in the family. He had been much exposed 
to syphilis, but had no knowledge of venereal disease. The Wasser- 
mann test of the blood was negative. In examining this man for 
symptoms of organic disease I found that lie had delayed mic- 
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turition; for a long time he had been unable to pass the urine unless 
the desire was very great, and he would stand for two to five minutes 
waiting for the urine to flow; he had lost sexual desire. The biceps 
and triceps reflexes were absent on both sides, the left patellar 
tendon reflex was very feeble, the right almost lost, and the Achilles 
reflexes were very weak. 

There was not enough here to justify a diagnosis of syphilis, but 
there was enough to arouse a suspicion of this disease, and I urged 
the investigation of the spinal fluid and the cautious administration 
of mercury should the laboratory findings of the fluid be positive or 
even negative, because the infrequency of the attacks indicated a 
very chronic process compatible with negative laboratory findings. 

It is often stated that sjqihilis of the central nervous system is a 
diffuse process implicating both brain and spinal cord. This usually 
is a correct statement. In a discussion on syphilis at the last meeting 
of the Congress of Physicians and Surgeons in Washington I called 
attention to the occurrence of focal syphilis of the central nervous 
system, in which the symptoms indicate that the lesion is confined 
to a very limited area. One of the most striking examples of this 
is a case of focal myelitis reported by me 10 in September, 190S. At 
that time we did not have the laboratory technic for the detection 
of syphilis we now possess. The occurrence of frequent attacks 
of “rheumatic pains,” especially in the lower limbs, inequality of the 
pupils, loss of pupillary reaction, and a miscarriage at the fourth 
month suggest syphilis. 

The case was one of hemiplegia. The muscles of the neck were 
rigid and voluntary movement of the neck was greatly impaired. 
Pain in the neck had been present about five weeks. Paralysis and 
rigidity of the muscles of the neck in hemiplegia are very extra- 
ordinary. 

Microscopic examination showed small hemorrhages and swollen 
axis-cylinders in the third cervical segment. The small vessels in 
the cord had greatly thickened walls. Lymphocytic infiltration was 
found within the cord, and the nerve cells of the anterior horns were 
altered. The cord was less severely affected at the fourth cervical 
segment, and was about normal at the fifth cervical segment. 

Usually when syphilis appears to be focal, careful examination 
will show further evidence of the disease, as in the two following 
eases : 

Mrs. S., in September, 1915, complained of pain in the left buttock 
and left groin, and this pain became sharp and shooting in the left 
thigh. In March, 1910, the left lower limb began to be weak. In 
June, 1910, pain was noticed in the right lower limb, and at that 
time there was some rectal and vesical incontinence. When 
examined in July, 1910, the thighs and legs were distinctly wasted, 


10 Spiller: Jour. Xcrv. and Ment. Di«., September, 190S. 
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the right lower limb could he raised easily from the bed, but the 
left limb could not he raised from the bed or flexed at the knee, 
although movement of the toes was retained. Passive flexion of 
the left knee caused great pain. Sense of position was much impaired 
in the toes of each foot. Tactile, pain, heat, and cold sensations 
were almost lost in the distribution of the left first and second 
lumbar roots, and were diminished in the distribution of the twelfth 
thoracic and third lumbar roots. The patellar reflex was diminished 
on the left side and increased on the right side. Persistent ankle- 
clonus was present on each side. Lumbar puncture yielded a light 
green fluid, coagulating within two or tlirec minutes, as in the 
Nonnc-Froin syndrome. The cell count was 5. The blood Wasscr- 
mann was strongly positive. 

The symptoms-comple.v was clearly that of a lesion on the left 
side of the lumbar cord, implicating the 12th thoracic and the 1st, 
2d, 3d, and 4th lumbar roots, and later the right side of the cord, 
probably by pressure. On account of the focal character of the 
symptoms I requested Dr. Frazier to perform an exploratory 
operation, and this he did. The dura showed a white opacity at 
the level of the first lumbar vertebra, and the tension was con- 
siderable, and the cord at this region was enlarged. The operation 
caused a complete cessation of the pains in the lower limbs. 

In December, 1910, the woman was able to flex and extend the 
left lower limb, partially at the knee; both patellar reflexes were 
slightly exaggerated, and there was much more power in the left 
lower limb than there had been before the operation. She had 
received antisyphilitic treatment. 

While so far this appears as a sharply focalized syphilitic lesion, 
information was elicited that before the symptoms began in the 
lower limbs there had been pains of short duration in the upper 
part of the left upper limb and in the left chest. This indicated 
that the process was a diffuse one. 

In another case the patient, Mrs. P., about two years previously 
began to have sharp pains in the anterior part of the left thigh, 
and in about two months this pain yielded to numbness in this 
region. There had been also some numbness in the right hip. 
The patellar reflex was absent on the left side and diminished on the 
right side. The Achilles tendon reflex was absent on each side. 
Touch, pain, heat and cold sensations were lost in the anterior part 
of the left thigh. The blood Wassermann was strongly positive. 

Here also was a case of focal syphilis, similar to that in the case 
just recorded, but further examination showed that headache had 
been severe, that diplopia and ocular palsy were present, and that 
paresthesia existed in the lower lip. 
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RESEARCHES IN REGARD TO THE COAGULO REACTION OF 
THE SYPHILITIC SERUM.. 

By Dr. Hisakiyo Uemura, 

JAPAN. 

(From the Hygiene-Institute of the University at Zurich, Switzerland. Director, 

Prof. Silberschmidt.) 


The Wassermann test was originally regarded as a specific serum 
reaction, dependent upon the interaction of antigen and antibody; 
but the extensive investigations which have since been devoted to 
this subject resulted in the conviction that the original assumption 
does not hold good, for it became apparent that lipoid extracts from 
non-syphilitic organs are as well adapted to demonstrate the reaction 
as the extracts of syphilitic livers which were employed at first. On 
the other hand, the extracts from cultures of spirochetes were shown 
by Noguchi’s investigation to be not suitable for the purpose. A 
second hypothesis set up by Wassermann , 1 according to which in 
the course of syphilitic infection special antibodies to lipoids appear 
in the same organism, has also proved to be without foundation. 

In addition to the Wassermann test a number of reactions are 
described which are more or less characteristic of syphilitic serum, 
and which consist mainly in precipitations which take place in the 
serum when certain additions are made to it. So far they have not 
proved very reliable as a means of diagnosing syphilis, since they 
occur far less regularly than the Wassermann reaction, and often 
have not the necessary accuracy and clearness. 

A year ago Hirschfeld and Klinger 2 mentioned a new test which 
they christened the coagulo test, because it is built upon the technic 
of coagulation which they evolved. According to the data of the 
authors the results of this test are as characteristic as, and not less 
constant than, those of the Wassermann test. Subsequent experi- 
ments carried out by Frenkel and Thiele , 3 and especially by 
Brandt , 4 who tested a considerable quantity of material with the 
coagulo reaction, confirmed its utility for the diagnosis of syphilis. 
Brandt came to the conclusion that in many cases of treated or 
latent lues the Hirschfeld-Ivlinger test surpassed the Wassermann 
test in sensitiveness. From a theoretical point of view also the 
coagulo test is of interest, since it enables one to recognize the 
peculiar transformation undergone by the serum in the course of 
luetic infection on a totally different basis and by means of a widely 
differing technic. 

1 Mttnchon. mod. Wchnschr., 1913, p. 1331. 

: Don (.‘'~rh. nied. Wchnschr., 191-1, No. 32. Semaine mC*d., August 5, 1914. 

3 Milnchcn mod. Welinsohr., 1914, p. 2095. 

4 Deutf-ch. ined. Wchnschr., 1915, No. 31. 
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Ilirschfeld nml Klinger’ assume, in explanation of the reaction 
described hy them, that ultramieroseoj)ic precipitates produced hy 
the extract in the ^erum (particularly in the globulins) enclose the 
lipoid particles and thereby render them ineffective for coagulation. 
While the Wasscrmann test only demonstrates these globulin pre- 
cipitations indirectly by means of the alterations they induce in the 
complement, the coagulo test enables one to recognize them at once 
bv the lipoids which participate directly in the process; this cir- 
cumstance establishes the superiority of the coagulo reaction to the 
Wasscrmann reaction. 

In this paper I wish to report upon a considerable number of cases 
which 1 investigated by means of this new test, comparing, at the 
same time, my results with those of the Wasscrmann test. I also 
experimented whether, by altering the dose of the separate agents, 
the delicacy of the test could be heightened without its specificity 
being diminished. 

Perhaps 1 may be permitted to preface my report by a few general 
facts on the physiology of coagulation which are necessary for the 
thorough comprehension of what follows: 

When blood coagulates two separate processes can be distin- 
guished, namely, the development of thrombin (fibrinferment) and 
the precipitation by the thrombin of fibrinogen, i. c., the actual 
coagulation (or formation of fibrin). The thrombin itself consists of 
two substances, (1) the serocym (thrombogen), which is an albumin- 
ous constituent of the blood plasma, and (2) the cytocym (throm- 
bokinasc), which belongs to the group of the lipoids, in particular 
of the lecithins, and which can be extracted from almost any cells 
by means of alcohol. In the blood one of the chief sources of the 
cytocym are the blood plates, by the decomposition of which the 
cytocym requisite for the coagulation of the blood mainly becomes 
free. If ionized calcium salt is present the serocym and cytocym 
form thrombin. Once the latter lias developed it occasions the pre- 
cipitation of fibrinogen even in the absence of Ca ions, for instance 
in oxalate medium. The accompanying scheme will present the 
processes clearly. 

cytocym 

Fibrinogen 



Fibrin 


If, therefore, we wish to prove the presence of thrombin in a 
fluid and to determine its quantity, we only require to mix a definite 
amount of this fluid with a solution of fibrinogen and to observe when 

6 Ztschr. f. Immunit., 1915, xxiv. 
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coagulation takes place. This process ensues the more quickly the 
more thrombin is present, and does not occur at all without thrombin. 

In place of the too unstable pure fibrinogen .solutions there may 
with advantage be employed, according to the investigations of 
Bordet and Delange, a weak solution of oxalate plasma, i. e., plasma 
obtained by centrifugation of blood mixed with oxalate. Upon the 
addition of larger quantities of thrombin this oxalate-plasma hardens 
in from one to two minutes; smaller quantities only cause coagula- 
tion after eight to fifteen minutes, whereas mere traces of thrombin 
only cause incomplete coagulation in the course of several hours. 
The employment of plasma mixed with oxalate has not only the 
advantage that this plasma (fibrinogen) solution will keep good a 
long time, but it also prevents any further formation of thrombin 
from the moment at which the plasma is added. The reason of this 
is that the Na oxalate precipitates the lime in the form of insoluble 
Ca oxalate, and the consequent lack of Ca ions renders any further 
formation of thrombin impossible. We are thus enabled to deter- 
mine quantitatively the amount of thrombin present in a fluid at a 
given moment, also the process of coagulation is divided into two 
distinct phases, that of the formation of thrombin and that of the 
proof of thrombin being present, a methodological advance which 
the physiology of coagulation owes to the researches of Bordet and 
Delange. 

We have seen 'in the above how thrombin can be determined 
quantitatively. But for the coagulo test we must be able to measure 
accurately not only the resulted thrombin, but also one of its con- 
stituents, the cytocym. To attain this aim the procedure is as 
follows: We add to the fluid of which the cytocym content is to 
be determined a solution of serocym (sheep serum) and a small 
quantity of CaCl 2 solution, both in carefully ascertained amounts. 
If cytocym is present the formation of thrombin will immediately 
follow, which will have reached its height in ten to fifteen minutes, 
and which will be the more vigorous the more cytocym is present. 
After fifteen minutes we interrupt the formation of thrombin by the 
addition of oxalate plasma. The thrombin which has formed will 
cause the coagulation of the latter, which process will be the quicker 
the more abundantly thrombin had formed. The time required for 
coagulation is therefore in inverse ratio to the amount of thrombin, 
■/. c., of cytocym. 

This method enables one to determine the quantity of coagulo- 
active lipoids (cytocym) in a fluid not indeed absolutely but yet 
very exactly in relation to a given cytocym solution. In this quan- 
titative measurement of cytocym we see demonstrated the technical 
side of the coagulo test described by Hirschfeld and Ivlinger. 

The principle of this test is based upon the fact that most of the 
alcoholic organic extracts which are employed for the Wassermann 
test, when emulsionized in the customary manner in saline solution, 
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provide pood cytoeym, mid that the coagulating activity of tliese 
extract emulsions is great 1 y depress'd or even wholly arrested by 
syphilitic sera, whereas normal sera only influence it very slightly. 
The line of action to be pursued, therefore, consists mainly in 
digesting for some time a suitable quantity of the serum to be ex- 
amined with the extract in emulsion, then determining the cytocvm 
content, i. r., the coagulating activity of the extract by comparing 
it with the activity shown by the same quantity of extract after it 
has been in contact with normal scrum or with saline solution. 

Technic. In regard to the preparation of the reagents required 
for this test the following observations may be of use: 

1. Extract Emulsion. Only alcohol, not acetone extract, can he 
employed. Almost every extract may be employed. We generally 
made use of extracts taken from guinea-pigs’ hearts or the human 
liver. The concentration and effectiveness of the extract should be 
such that, diluted twenty to forty times and tested in the manner 
described below, 0.1 c.c. of it causes the oxalate plasma to coagulate 
in one to three minutes. Of this extract, which can be preserved 
for an unlimited period if it be kept unpolluted by water (for 
example, wet pipettes), dilutions should be made of 1 to -10, 1 to SO, 
1 to KiO, even 1 to 320 in saline solution and 0.1 e.c. of each of these 
dilutions decanted into glass tubes ready for each serum that lias 
to be examined. Should an extract in a given concentration not he 
sufficiently active it can be concentrated somewhat more by vapori- 
zation of part of the alcohol; it is not advisable to employ for the 
congulo reaction extracts the effect of which is too weak. The use 
of more powerful extract concentrations than those cited above (for 
instance, 1 to 10) is not permissible on account of the alcohol which 
affects the formation of thrombin. Considering the extraordinary 
activity of most organic extracts it is usually easy to procure them 
in the strength which seems most desirable. 

2. Scrocym. According to Hirschfeld and Klinger the most ser- 
viceable serocym solution is sheep or goats’ serum, prepared from 
the oxalated blood of these animals in the following way: From the 
compressed jugular vein blood is drawn off in a jet, not drop by drop, 
by means of a fairly thick cannula and conducted into a glass retort 
containing 1 per cent. Na oxalate solution. As this solution is not 
isotonic for all animals we recommend adding to it one-twentietli 
volume of a 10 per cent, saline solution. The blood is allowed to 
flow into the retort until it reaches a certain mark made beforehand 
on the latter, and which shows that the blood how contains 1 per 
mil. oxalate, i. e., the oxalate solution has been diluted ten times over 
by the blood. During the process of taking the blood everything 
must be avoided which might favor the formation of thrombin. The 
blood as it flows into the retort should be shaken slightly so that it 
mixes immediately with the oxalate. It is important that the con- 
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densation of water vapor from the warm blood on the glass walls of 
the retort be prevented, as otherwise partial hemolysis easily occurs, 
the plasma becomes red and is consequently useless. This con- 
densation can be sufficiently arrested by heating the oxalate solu- 
tion and the retort to about 40° C. and thoroughly moistening the 
inner walls of the retort with the blood as quickly as possible. 
Blood obtained in this manner does not coagulate and must next 
be centrifugated in centrifugal glasses which have .been previously 
rinsed in saline solution (this again to avoid condensation) ; after ten 
to fifteen minutes the plasma, now free from blood, must be pipetted 
off into fresh glasses and vigorously centrifugated for at least a half 
hour in order to remove the blood plates. The resulting plasma 
should be absolutely clear, and if colored at all, of a yellow shade, 
by no means reddish. From it we procure the serum serocym by 
means of recalcification to produce coagulation. We add one-tenth 
volume of a 1 per cent. CaCl 2 solution, which causes the whole to 
become much clouded, and leave it to stand for a quarter hour, 
preferably in a temperature of 37° C. The plasma coagulates during 
this time and must now be taken hold of by one side with long 
forceps (about 35 cm. long) and pressed dry by a wringing move- 
ment. If the plasma has not coagulated at all, or only partially 
after the lapse of ten to fifteen minutes, the addition of a few more 
drops of CaCl 2 solution usually suffices to bring about rapid coagu- 
lation. Plasmas which will not coagulate at all, or only do so very 
slowly in spite of a sufficient addition of Ca (and this often happens 
in the case of plasma which have been kept for some time), often 
do not produce usable serocym at all. After being pressed dry the 
serocym must be left to stand for some time. It then frequently 
coagulates again, in which case it must be pressed dry again. Freshly 
dried serocym still contains a little thrombin, so should not be used 
for testing purposes until after the lapse of one to two hours. For 
the tests it must be diluted with five times its volume of physiological 
saline solution and employed in the proportion of 0.5 c.c. per tube. 
Good serocym should contain neither cytocym nor thrombin. For 
every test it must be controlled in this direction. The dose to be 
employed must be put into the tube with the CaCl 2 without cyto- 
cym, and, mixed with oxalate plasma, should not coagulate, at least 
not until the following day. The procuring of good serocym is the 
only preparation in connection with the coagulation test, which is 
attended by some slight difficulty. But after a little practice it 
becomes quite easy to procure serum of the required quality. Cer- 
tainly it may occur that serocym which has been obtained with all 
due observance of rules and regulations is nevertheless ineffective, 
i. c., only generates in conjunction with the cytocym a small amount 
of thrombin. The primal cause of this phenomenon is not yet fully 
clear. Experiments which I made in this direction showed that the 
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scroeyin content of the blood not only vnrics from animal to animal, 
but is even subject to variation in one and the same animal; nor 
could I discover that this occurrence has any connection with any 
physiological process, such as digestion, etc. Often blood which 
had been taken from a sheep in the afternoon was very rich in 
seroeym, while a specimen taken in the morning had only provided 
very inferior seroeym. Many sheep have habitually such inferior 
seroeym that their blood cannot be employed for illustrating the 
reaction. "Weak seroeym can be considerably improved by leaving 
it to stand for some hours in ten times the volume of distilled water 
instead of immediately adding saline solution to it ns directed above, 
before the solution fit will be cloudy on account of the globulin 
precipitate) can be used, 10 per cent, saline solution must be poured 
into it until it contains 0.S per cent, of salt, after which it may be 
employed in doses of 1 . 

Seroeym taken from other animals in use in laboratories is less 
well adapted for our purpose; rabbits, indeed, provide serviceable 
seroeym, but it would be difficult to procure it in the required 
quantity. Guinea-pigs, oxen, and human beings have not a sufficient 
amount of seroeym. 

3. CaCL Solution. This is a physiological saline solution to which 
are added 5 per cent, of a 1 per cent. CaCl* solution. 

4. Oxalate Plasma. For this the oxalate plasma designed to pro- 
vide the seroeym can be used, but as it must be available in consider- 
able quantities it is advisable to obtain the blood of some large 
animal in oxalate direct from the incision (1 per cent, oxalate). It 
must be ccntrifugalizcd twice over as soon as possible to remove all 
the blood plates. Frequently when plasma obtained in this manner 
has stood for one to two days, coagula appear in it, caused by small 
amounts of thrombin reaching the blood in spite of all precautions. 
These coagula, which may not be too copious, must be strained off 
by filtering (through cotton-wool) until the plasma should be quite 
clear; if this is the case it can be preserved fit for use for one or two 
weeks if kept in a refrigerator. When in use it must be diluted as 
follows: 1 part plasma, 5 parts physiological saline solution, l part 
1 per cent. Na oxalate solution. In the following this mixture will 
merely be designated oxalate plasma. 

5. Prcjiaration of the Scrum. Some of the patient's blood must be 
collected in a centrifuge tube and treated in the same manner as for 
Wassermann test. The serum must be well centrifugated and should 
not be tinged red to any appreciable degree by dissolved corpuscles 
(see below). As the serum resulting from the spontaneous coagula- 
tion of blood always contains a certain amount of cytocym, which 
would disturb the coagulo reaction, the sera intended for the test 
must be thoroughly inactivated; preferably for an hour in a temper- 
ature of 56° C., whereby the cytocym of the serum will be destroyed. 
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Carefully handled, sera are usually free of cytocym after heating for 
half an hour; unskilfully obtained specimens of blood, on the other 
hand (such as have been violently shaken on the transit for instance), 
produce sera that are very rich in cytocym, and consequently require 
to be heated for an hour up to 58 or.60°C. 

Demonstration of the Reaction. The coagulo test can be 
carried out most conveniently by using a stand in which can be 
placed a considerable number of tubes in rows, each row containing 
four or five tubes. Each serum must be tested with three or four 
different doses of cytocym. A corresponding number of dilutions of 
the organic extract (see above) must be prepared, for instance, in 
the proportion of 1 to 40, 1 to 80, 1 to 160, and 1 to 320. Of each of 
these 0.1 c.c. must be decanted into a separate tube and 0.1 c.c. 
eventually 0.2 c.c. (see below) of the inactive serum added to it. 

For the control the same dose of the serum alone (without the 
extract) must be left to stand in 0.1 saline solution; similarly the 
doses of extract employed must be placed in the control tubes 
alone, i. e., without the addition of serum. The tubes must next 
be well shaken and then left to stand half to one hour at room 
temperature. During this time the reaction between serum and 
cytocym will take place. At this stage of the procedure we add to 
the contents of each tube, including the controls, 0.5 c.c. of the 
serocym dilution and 1 c.c. CaCl 2 — NaCl solution; mix them thor- 
oughly and again leave the tubes to stand for fifteen minutes (forma- 
tion of thrombin). At the end of this time 1 c.c. oxalate plasma 
must be added everywhere, mixed at once with the other contents 
and the time of coagulation noted. If the reagents have been skil- 
fully placed in the tubes and the serocym is good the controls should 
coagulate after one or three to five minutes; negative sera postpone 
the time of coagulation for some minutes while positive sera defin- 
itely inhibit coagulation. The control containing serum alone should 
remain liquid, as here no cytocym was added; if one of these tests 
also coagulates (autocoagulation) it is a sign that the serum itself 
still contained some cytocym (probably through being unskilfully 
procured). Such sera are useless for demonstrating the coagulo 
reaction. This autocoagulation has nothing in common with the 
auto-inhibition which occurs sometimes when the Wassermann test 
is applied, for if a second specimen of the same patient’s blood is 
taken and more carefully handled the serum can always be used. 

Below I insert two protocols of experiments which illustrate the 
times of coagulation characteristic for positive and negative sera. 
From them it is apparent that not every dose of cytocym affords 
serviceable figures, for, proportionate to the strength of the serocym, 
etc., sometimes the larger, sometimes the smaller, amounts of 
cytocym furnish the determining factors for a diagnosis. 
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111 Protocol I the positive sera (third row of tubes) have completely 
destroyed the eytoeym of the smallest dose of extract ( 7 }- l7 ). A 
slightly positive serum, No. 3, responding uncertainly to the Was- 
sermnnn test, coagulates in fifteen minutes, while the time required 
by the negative sera is only three to five minutes (in conjunction 
with extract alone four minutes). With a double quantity of extract 
the difference is still clearly discernible with the exception of Nos. 3 
and 10, when they can no longer he sufficiently distinguished. The 
first row, on the other hand, containing one-fortieth extract, does not 
furnish figures serviceable for differentiating between positive and 
negative. 

In the second protocol the serocym was still stronger, the grada- 
tion of the doses of extract not being carried so far. The positive 
sera consequently did not cause absolute inhibition, but only a 
protraction of the time equaling ten to fifteen minutes. In the 
second row the differences arc just intimated, in the first scarcely 
recognizable. 

The third protocol illustrates the furthest extreme in the opposite 
direction. Mere the scroeym was so weak that in the third row even 
many negative sera (like Nos. *1 and 5) caused considerable delay 
in the time of coagulation. Most of the tubes in this row remained 
liquid. Here diagnosis must be based on the second row, where the 
time limit for positive sera is fifteen minutes. In the first row only 
the positive sera (positive in response to the older style of Wasser- 
mann test) show definite results. 

We shall refer again to the figures contained in this table, which 
were obtained with 0.2 c.e. scrum. 

To this protocol is prefixed a preliminary experiment which was 
carried out in the morning to test the reliability of the serocym prior 
to the demonstration of the principal reaction (of which protocol 
III b only reproduces a small part). Since it sometimes happens, as 
already mentioned, that the serocym only causes very slight forma- 
tion of thrombin, it is advisable to determine each time its quality. 
The serocym, diluted 1 to 4, must he placed in the tubes in a dose 
of 0.5 c.e., together until doses of extract, arranged in a falling scale, 
eventually also with a positive and a negative serum; according to 
the thus ascertained strengtli of the serocym the doses of extract 
can be more or less graduated in the main experiment. To guard 
against failure when experimenting on a large scale it is well to 
employ four rather than only three different doses of extract (1 to 
40, SO, 160, 320), even though this precaution necessarily rather 
increases the number of tubes. 

The inserted protocols seem to make it clear that the difference 
between positive and negative sera is only quantitative. In the 
case of the coagulo test (just the same as when the Wassermann 
test or any other test based on serum reaction is applied) only 
positive sera cause the appearance of definitely typical signs (such 
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as the plasma remaining fluid instead of coagulating), while the 
numerous slightly positive sera, or such as show a mere trace of 
luetic infection, can only be classified by the help of collateral 
comparisons and special reflexion. It is necessary, therefore, always 
to experiment simultaneously with a positive and a negative serum, 
and especially to employ some slightly positive sera as controls, 
after which a careful comparison of all the results must take place. 
It is also desirable always to apply the coagulo test to a considerable 
number of sera at once, as it is then far easier, especially with the 
additional help that may be afforded sometimes by the anamnesis 
of particular patients, to decide upon the border cases, whether they 
are to be ranked as negative or just positive. 

Altogether I subject to the coagulo test 500 sera which had been 
sent to the institute for examination by the Wassermann test and 
compared the two sets of results. The resume in Protocol IV shows 
how this material was classified in accordance with the clinical aspect 
of the respective case, and to which extent the results of the two 
methods of testing coincided. 

Agreement between the two reactions under comparison was 
attained in 92.75 per cent, of the cases if we do not exclude cases 
where merely the strength of the reactions differed (+ and = ). In 
regard to the remaining 7.25 per cent, the coagulo test cannot be 
said to have failed throughout, since a number of cases belong here 
in regard to which the anamnesis supports the testimonj^ of the 
coagulo test rather than of the Wassermann test and thus establishes 
the superiority of the former to the latter (positive, generally =«=) 
according to coagulo test, negative according to Wassermann test in 
13 cases of treated lues and suspected lues, in 5 cases of latent lues, 
and in 12 cases in which the anamnesis indicated other symptoms of 
syphilis). On the other hand there were only S cases which resulted 
negatively in the coagulo test, while the clinical aspect and the 
Wassermann test pointed to syphilis. In the case of these few sera 
(as in that of the autoprecipitations), in all probability, not the 
coagulo test as such was at fault, but awkwardness in the method of 
procuring and despatching the specimens of blood, an important 
factor to which we shall again refer. 

If we only include those cases in which the clinical aspect pointed 
to probable lues (269 cases) the coagulo test was positive in 173 
cases (64.7 per cent.) and the Wassermann test only in 154 cases 
(57.2 per cent.); this signifies a superiority of the former on the 
latter of 7.5 per cent. 

In explanation of the table under the title of “various affections” 
were examined, among others, one case of psoriasis and one of lichen, 
both negative. One case which clinically was described as sporo- 
trichosis was positive both in the coagulo and in the Wassermann 
test, and therefore doubtless of syphilitic origin. Among the group 
of wet-nurses were 2 cases which reacted slightly positively in the 
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congulo tost, though they responded negatively to the Wassermann 
test and hnd no mention of lues in their record. The serum of 
women before and after childbirth also showed in some cases a cer- 
tain tendency to inhibit the activity of cytoeyin more than other 
normal sera, but always only in a limited degree. Similar observa- 
tions have been made in patients suffering from tumor, for instance, 
in a case of tumor on the kidney, which is included in the table. 
Whether in these two conditions positive congulo reaction really 
occurs frequently can only be proved by further careful investigation. 
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The sensitiveness and accuracy of the coagulo test are dependent 
in the first instance from the amount of cytocym employed. By 
graduating the dilutions of extract more elaborately than Idirschfeld 
and Klinger originally suggested (the second and third row of tubes 
now contained instead of § and § and -} of the dose of extract 
employed in the first row) I succeeded in intensifying the sensitive- 
ness of the coagulo test still further. This is obvious at once if we 
compare it with the Wassermann test results. Brandt, who worked 
with less diluted cytocym, attained agreement between his results 
and those of the Wassermann test in 94 per cent, of the cases under 
examination. 

I-Ie had compared his results with those of the Wassermann test 
as it was carried out at that time in the institute 0 according to the 
scheme in general use (0.1 serum, 0.05 complement, three different 
extracts in single and double, not autoinhibiting doses). Mean- 
while a change of technic was introduced in the institute which, 
judging from our experiences up to the present time, increased the 
sensitiveness of the Wassermann test by about 10 per cent. 

Starting from the well-known fact that hemolysis takes place 
more quickly in the tubes containing negative sera plus extract than 
in the controls containing extract alone, Frenkel (in Heiden) sug- 
gested going a step further: employing the extract in an auto- 
inhibiting dose and adding to it relatively large amounts of serum 
(up to 0.5 c.c.). Negative sera prevent autoinhibition while 
positive sera increase it. 

I compared my results with those afforded by this elaborated 
complement-binding test which, as mentioned above, in cases of 
syphilis furnishes positive results about 10 per cent, more frequently 
than the old method. As, even after this innovation, I attained 
agreement between the coagulo test and the Wassermann test quite 
as often as Brandt (94 per cent.), this would seem to prove that the 
further the graduating of the extract doses is carried the more 
sensitive is the test. 

In a number of experiments I tried putting larger doses of the 
serum under examination into the tubes as well as the customary 
quantity (0.1), and investigated whether by this means more definite 
results might be reached in slightly positive or questionable cases. 
The greater the quantity of serum added to a constant dilution of 
cytocym the less effective the latter becomes for the coagulo test. 
0.1 c.c. of normal serum compared with the control (saline solution) 
almost always shows delay of coagulation for some minutes. If 
0.2 to 0.5 c.c. serum are employed the delay is far more pronounced. 
No increase in the sensitiveness of the reaction on luetic sera was 
observed in general as a result of employing these larger amounts of 
serum (see for instance Protocol III, for which all the sera had been 
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tested in double as well as the ordinary quantities). If the doses of 
serum amount to 0.3 c.e. or more, even normal sera not infrequently 
show apparently positive results; with doses of 0.2 c.e. the reaction 
was in some cases more sharply defined than with 0.1 c.e. In other 
experiments this was not the case, the interpretation of the results 
was, on the contrary, sometimes rendered more difficult by unspecific 
inhibition being observed in normal sera. It seems best, conse- 
quently. to apply the test with 0.1 c.e. of serum. In experiments 
with only a few sera I would suggest filling a second row of tubes 
with the 0.2 c.e. dose of each scrum. 
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In the course of our experiments we were struck by the fact that 
the sera which reacted slightly positively in the Wassermann test 
and negatively in the coagulo test were often colored a deepish red 
by hemoglobin. Tin’s led us to investigate whether the admixture 
of small definite quantities of dissolved blood could affect the sera 
in such a way as to diminish their inhibition in regard to cytocym. 
This is actually the case, as the following protocol shows. For the 
practical illustration of this phenomenon it is necessary to add the 
blood to the serum before the latter is inactivated and then to heat 
the two together. The reaction is not affected if blood, heated 
separately, is added to the serum after its inactivhtion. Also, the 
quantity of blood must not be too great, as then, on account of the 
lipoids content of the blood corpuscles, the serum becomes too rich 
in cytocym, which in its turn leads to autoprecipitation (Nos. 1 and 
7 in the protocol). 

Both positive and negative sera, as classified by the Wassermann 
test, should be inactivated after the customary manner, some with 
and some without the addition of 1 to 3 drops of washed human 
blood corpuscles (a 5 per cent, suspension in saline solution), and 
then subjected to the coagulo test. 

The result shows that in every case in which blood was added 
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inhibition was lowered, a condition which would require us to declare 
serum heated together with blood as no longer positive, but negative. 

I wish to lay particular stress on this source of possible errors 
(which has been overlooked by earlier investigators), because sera 
more or less tinged with red in consequence of the blood having been 
carelessly drawn, or the specimen violently shaken on the transit are 
not all uncommon and might occasionally account for the fact of a 
slightly positive reaction in a serum not being registered by the 
coagulo test. If the latter were applied to irreprovable material 
only I doubt if it would ever fail. 

Summary. In summarizing the results of my investigations I 
may safely'' assert that the coagulo reaction is highly characteristic 
in the case of syphilitic serum, especially when the elaborated 
method described above is applied, and the sources of possible 
mistakes which wc have also mentioned carefully 7 avoided. In many 7 
cases this test is distinctly 7 superior to the Wassermann reaction. 
After some practice one easily gains sufficient mastery 7 over the 
technic on which it is based to be able to examine even a large 
number of sera without difficulty. It is hardly 7 probable that the 
coagulo reaction will finally 7 supercede the time-honored Wassermann 
reaction; but it does seem calculated both to furnish scientific 
research with valuable data in regard to the transformation of serum 
as wrought by 7 syphilis, and also to facilitate the diagnosis of doubt- 
ful cases of syphilis, possibly also of certain apparently 7 similar 
conditions. 


THE NERVOUS SYMPTOMS OF POLYCYTHEMIA VERA. 1 

By Henry A. Christian, M.D., 

BOSTON. 

(From the Medical Clinic of the Peter Bent Brigham Hospital.) 

It seems worth while to emphasize the nervous symptoms pre- 
sented by patients with polycythemia vera, not because the case 
reports and various studies of this condition fail to make mention 
of their frequent occurrence, but because a failure to keep them in 
mind very 7 often has led to diagnostic mistakes and in some instances 
to cerebral operations, with the idea that the symptoms were the 
result of brain tumor. 

If one has in mind the very striking appearance of some patients 
of this group with their marked cyanosis or, probably better, reddish 
cyanosis it would seem as if this disease would be recognized 
promptly; but, alas, how often do we fail to see what is just in front 


1 Rond nt the meeting of the Association of American Physicians. May, 1917. 
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of our t\ves limutsr with vision is not combined thinking and the 
application of experience acquired by previous observation and 
reading. Then too sometimes patients with polycythemia vera are 
neither abnormally blue nor red. In fact, occasionally they may 
be pale. As Osier pointed out in his paper on “Erythremia or 
Polycythemia with Cyanosis,” in 190S, : there may be much varia- 
tion in the color of people depending on the condition of the cuta- 
neous vessels and the rate of blood flow. If the capillaries are full 
and the flow slow, cyanosis predominates; if the current is rapid an 
arterial color is prominent. In polycythemia usually there is a 
definite mingling of the two colors resulting in what might be termed 
a red cyanosis. These variations are strikingly evident if the 
changes produced by warmth or cold or by changes in position of 
an extremity are noted in the same patient. What is particularly 
important from the point of view of diagnosis is that the skin in 
patients with polycythemia sometimes may show pallor due pre- 
sumably to vasoconstriction or peripheral circulatory failure, and 
in these cases the diagnosis is likely to be missed unless a blood 
count or the finding of an enlarged spleen point the way. 

The nervous symptoms are various. YaquezV original case 
had vertigo, buzzing and whistling in the ears, and paroxysms of 
dizziness, Osier, 4 in his report, which aroused interest in the 
subject, and which in America and England has been in large 
part responsible for the general recognition of this condition as a 
disease entity, describes -1 cases which he himself observed, and 
collects 5 others from the literature. Of these 9 case reports all 
except I contain mention of nervous symptoms, such as vertigo, 
fulness in the head, headache, pain and prickling sensations in the 
extremities, ringing in the cars, loss of consciousness, thickness of 
speech, staggering gait, muscle weakness, blurring of vision, etc. 
Senator’ in his excellent little monograph Pohyzythcmic und 
Plethora begins his description of symptomatology, etc., by say- 
ing that subjective symptoms usually occur, due to the overfilling 
of the bloodvessels and the abnormal composition of the blood, 
such as giddiness, rush of blood to the head, flashes of light, migraine- 
like attacks of pain in the head, etc. 

A brief resume of 10 cases of polycythemia, which I have had 
opportunity to study on my services at the Carney and Peter 
Bent Brigham Hospitals, or that of my colleague, Dr. Cushing, on 
the surgical service at the Peter Bent Brigham Hospital, will serve 
to illustrate the frequency and importance of nervous symptoms 
in these patients. 

Case I. — Female, aged fifty-one years, was admitted to the 
medical service of the Carney Hospital March 15, 1911. Nervous 

2 Osier: Lancet, 1908, i, 143. 3 Compt. rend. Soc. de biol., 1S92, 3S4. 

4 Am. Jour. Med. Sc., 1903, cxxvi, 1S7. 

4 Verlag v. August Hirschwald, Berlin, 1911. 
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symptoms were frequent headaches; sharp, shooting pains through 
the head, face, and back. of neck; attacks of transient blindness; at 
other times blurring of vision. Many of these symptoms were 
present for eight years before admission, during which tune her 
red blood count ranged between 7,512,000 and 10,616,000. Her 
color was usually cyanotic. She came to the Carney Hospital with 
abdominal symptoms. At this time the only deepening of color 
noted was a slight cyanosis of the fingers, though her red blood 
count was-8,500,000. She died two days after admission and autopsy 
showed thrombosis of the portal vein and its branches; infarction 
of the small and part of the large intestine; splenomegaly. Permis- 
sion to examine the brain could not be obtained. 

Case II. — Male, aged fifty-five years, was admitted to the 
medical service of the Carney Hospital April 18, 1911. No nervous 
symptoms of a definite nature. No cyanosis or erythema noted. 
Red blood counts: highest, 8,224,000; lowest, 6,752,000. 

Case III. — Female, aged forty-five years, first came to the medi- 
cal outdoor department of the Peter Bent Brigham Hospital 
April 26, 1915. Her nervous symptoms were dizziness, faintness, 
nervousness, difficulty in sleeping, and disturbance of vision, 
although repeated eye examinations have shown no visual defect. 
Her color was a reddish cyanosis or congestion, particularly evident 
in face and neck. Her hemoglobin ranged between 107 per cent, 
and 112 per cent., and her red blood count between 5,270,000 and 
5,620,000. 

Case IV. — Male, aged fifty-five years, was admitted to the 
surgical service of the Peter Bent Brigham Hospital September 29, 
1915. Nervous symptoms were recurring headaches of twenty 
years’ duration; for ten years had eye symptoms consisting of 
fatigue and poor vision scintillating scotomata, and blind spots 
in his fields of vision; for six years recurring sensations of tingling 
in the left arm and leg, to which, in June, 1915, was added transi- 
tory weakness of the left arm, causing a wrist-drop, and in August, 
1915, sudden complete paralysis of the left arm, which lasted for 
twenty-four hours. Ten days before admission he began to have 
severe headache and paresthesia of the left side of his body. Then 
his left arm became weak, so that four days ago he carried it in a 
sling and was unable to use his fingers or move his wrist. At this 
time the muscles in his left arm occasionally twitched and con- 
tracted. Three days ago the left side of his face became weak, 
and weakness of the left arm muscles progressed to practically 
complete loss of motion. Two days ago the left leg became weak; 
speech gradually became difficult. For a week there has been 
marked photophobia. On examination after admission there were 
found slight cyanosis of lips, fingers, ears, and mucous membranes 
of mouth, and later an increased reddish color, rather than a definite 
cyanosis, was noted; tender point over the vertex of the head; 
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paralysis of the left face and arm; paresis of the left leg; hvp- 
csthosiaof the left ann and leg; left nsterepgnosis; tendency to con- 
jugate deviation of the eyes to the right and restriction of conjugate 
movements to the left; deep reflexes of left arm greater than right; 
positive Bnbinski sign on left; left homonymous hemianopsia; 
edema and hyperemia of optie disks. Ilis hemoglobin was 180 per 
cent, and red blood count 0,900,000. lie had a cerebral decom- 
pression and subsequently died. Autopsy showed bilateral throm- 
bosis of the cerebral arteries, with areas of cortical degeneration 
in both cerebri; mural thrombosis of the aorta; thrombosis of the 
coronary arteries; infarcts in the heart and spleen; splenomegaly. 

Case V. — Male, aged sixty-three years, was admitted to the 
medical service of the Peter Bent Brigham Hospital August 1G, 

1915. The nervous symptoms were transitory dizzy spells for one 
year; toe-drop for three months; for a few months’ memory had 
been failing; three days before admission he noticed numbness of 
the fingers of the left hand and increasing weakness of left arm, so 
by noon it was paralyzed; a little later in this clay weakness began 
in his left leg and increased to paralysis the day of his admission. 
On admission there was some weakness evident on motion of the 
eyes to the left; paralysis of the left arm and leg with decreased 
reflexes; optic disks showed slight blurring. The color of the face 
was reddish and the lips showed a deep red-blue color. The patient 
remained in this general condition for two months, with a hemo- 
globin of 1S2 per cent, to 20G per cent, and red blood count of 
S, 944, 000 to 9,320,000. He then gradually went to pieces and died. 
Autopsy showed thrombosis of the cerebral artery with areas of 
softening in the right cerebral cortex; thrombosis of the left renal, 
pulmonary, and splenic arteries and of the right renal vein and the 
inferior vena cava; infarcts of the lung and spleen; slight spleno- 
megaly. 

Case VI. — Female, aged fifty-four years, was admitted to the 
medical service of the Peter Bent Brigham Hospital March 20, 

1916, and readmitted December 6, 1916. The nervous symptoms 
were dizziness of about fourteen months’ duration, and for ten 
months occurring almost daily; for ten years she has been seeing 
black spots before her eyes, moving laterally (ophthalmoscopic ex- 
amination shows numerous opacities in the vitreous) ; for some time 
she has had periods of feeling dazed and of other queer sensations; 
once while walking to the bath room it seemed as if she were trying 
to walk on air, and she raised her legs high like a horse; six months 
ago her right leg lost its power and felt dead for five minutes; she 
has had periods of peculiar numbness of her lips and tongue. Her 
color was increased and of a reddish, cyanotic type, and her hemo- 
globin was 164 per cent, and red blood count 7,380,000. For eight 
months after leaving the hospital she continued to have recurrent 
headache, trouble in vision, and nervousness. Then eight days 



Christian: nervous symptoms of polycythemia vera 551 

ago she had numbness of the entire right half of her body; she 
could move her arm and leg, but could not feel them move, though 
she saw that they were moving. These attacks recurred several 
times during the eight days, and she had difficulty in walking, 
staggering like a drunken man. These attacks were followed by 
pins and needles sensations. She has had flashes of light before 
her eyes and scintillating scotomata always seen to the right. On 
her readmission a physical examination showed slightly decreased 
sensations of temperature, pain, pressure, and touch on the right 
side of the face and right arm and leg. No signs of ataxia could be 
made out in the legs, but there was slight difficulty in finger-to-finger 
and finger-to-nose tests, apparently due to difficulty in telling where 
the right hand was. Her hemoglobin was 122 per cent, and red 
blood count 6,696,000. 

Case VII. — Male, aged fifty years, first came to the medical 
outdoor department of the Peter Bent Brigham Hospital August 4, 
1916. The nervous symptoms were occasional headache and slight 
dizziness almost daily. His hemoglobin was 120 per cent, and red 
blood count 8,400,000. The note on his color was “looks pale in 
spite of high hemoglobin.” 

Case VIII. — Male, aged fifty-six years, admitted to the surgical 
service of the Peter Bent Brigham Hospital November 22, 1916. 
The nervous symptoms were decreasing vision for two or three 
months, and for ten days slightly blurred vision and diplopia; 
three weeks ago he felt dizzy and staggered to the right side on 
several occasions; about the same time his feet began to feel numb 
and he would catch them on the stairs; his gait became shuffling, 
more on the left; for one week he was unable to walk or to move his 
left leg; for two weeks he had almost constant headache. On physi- 
cal examination his mucous membranes were pale; there were 
palsy of the left arm and leg; partial paralysis of the left face; 
positive Babinski sign on the left; absent knee-jerks on the left. 
The patient gradually grew more drowsy and stuporous. On 
November 25 cerebral decompression was done. Subsequently 
blood examination showed hemoglobin of 150 per cent, and a red 
blood count of 9,200,000. The patient died on November 29 and 
autopsy showed sclerosis of the cerebral arteries and cerebral soft- 
ening; the spleen was small; no thromboses of vessels were found. 

Case IX. — Male, aged fifty years, was admitted to the surgical 
service of the Peter Bent Brigham Hospital November 26, 1916. 
The nervous symptoms were slight frontal headache of three or 
four weeks’ duration; difficulty of speech for one week, increasing 
in four days to inability to say more than “yes” and “ no;” blurred 
vision for three days; paralysis of the right arm for twenty-four 
hours and the right leg for six hours. Physical examination showed 
paralysis of the left external rectus muscle of the eye; right 
trigeminus anesthesia; right facial paralysis; paralysis of the right 
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pnlntc and right trapezius muscle; right hypoglossal paralysis; 
paralysis of the right arm and log; right hernia nesthcsia; positive 
Babiuski sign on right and right ankle clonus. The color docs not 
appear to have been ahnornnd, as in two notes in regard to the skin 
no mention is made of any abnormality of color, though the blood 
examination showed during twelve rlavs, three observations of 
hemoglobin of M7 per cent., MO per cent., and J35 per cent,, and 
red blood founts of (»,K(H).00D, 0,728,000, and 7,010,000 respectively. 

Casi; X. — Female, aged fifty-six years, admitted to the medical 
service of the Peter Pent Brigham Hospital January 4, 1917, and 
readmitted April 21, 1917. The nervous symptoms were at first 
flight fulness in the head. Later there was very slight headache, 
numbness in one side of her face and attacks of weakness, in which, 
as she says, "she feels as though she was sinking down;’’ but these 
symptoms were very slight and possibly were the result of suggestion. 
There were no eye symptoms beyond slight fatigue and occasional 
blurring. The symptom that brought her to the hospital was gastric 
discomfort. 

Iler color, especially of her face and neck, was of the characteristic 
red cyanotic type. Blood examinations showed a variation between 
12S and 155 per cent, of hemoglobin and a red blood count between 
5,440,000 and 7,790,000. 

Of these 1 0 cases which I have observed all but two (Cases II and 
X) showed very definite nervous symptoms, and in most the ner- 
vous disturbances were the chief cause of the patient’s discomfort. 
These symptoms varied in ‘duration from a few days to many years. 
The most frequent symptoms were hendachc and dizziness. Other 
common symptoms were disturbances of vision, such as easily 
induced fatigue of the eyes, blurring of vision, scotomata often 
scintillating, transient blindness, hemianopsia, and diplopia. 
Disturbances of sensation, particularly paresthesia, occurred. In 
several patients motor disturbances, such as paresis and paralysis, 
were seen. The case in which these were transient and recurred 
is of special interest. The nervous symptoms in some of the patients 
were sufficiently focal in character to lead to the diagnosis of brain 
tumor. Case IV was of special interest in this connection, for dur- 
ing a period of ten years, during which he was seen repeatedly by 
ophthalmologists and neurologists, brain tumor often was suggested 
as the cause of his symptoms, and no one seems to have suspicioned 
the polycythemia until he was admitted to the hospital, and even 
when the blood count was known it was still thought possible that 
some of the focal symptoms were due to a cerebral tumor. 

Ascher 5 in a stud}" of the eye changes in several patients with 
polycythemia notes a slight swelling of the optic disk which he thinks 
might be due either to the polycythemic congestion or to slight 
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edema. He emphasizes asthenopia as a frequent symptom in 
patients without refractive errors. Two of our patients gave this 
symptom, and told of repeated but fruitless efforts to get suitable 
adjustment of glasses. 

What is the cause of the nervous symptoms? In many of the cases 
undoubtedly the cause lies within the central nervous system. The 
contents of my consultation slip on Case IV bears on this, and I 
quote it in part: “The cerebral symptoms and peripheral effects 
might be explained as of focal origin; cerebral thromboses and 
hemorrhage. Both occur in reported cases. In the absence of other 
pressure phenomena in this case and the history of onset of par- 
alyses I believe there is stronger probability of cerebral vascular 
disturbance — at first general and slight, simply disturbance in the 
venous channels with poor circulatory nutrition, later focal and 
more marked thrombotic or hemorrhagic — than of cerebral neo- 
plasm. If the latter, it is a slowly developing type; if the former, 
the polycythemic condition would be the primary cause. My per- 
sonal feeling is that polycythemia with secondary vascular circu- 
latory disturbance is the probable diagnosis.” In this patient and 
in Case V vascular thromboses were found at autopsy to explain 
at least the recent cerebral symptoms. These thromboses might 
be said to arise in part from diseased conditions in the vessel wall 
and in part from the changed condition of the blood. Less marked 
nervous symptoms on the other hand must be due to temporary 
circulatory disturbances, especially where they are so transitory. 
That more definite organic cerebral lesions may occur without 
evident thrombosis or lesion in the vessel wall is shown by Case 
VII, where with areas of cerebral softening no thrombi and almost 
no vascular lesion were found at autopsy. A case in every way 
similar to this was reported by Goldstein 7 with focal softenings in 
the brain and cerebral vessels free of lesions. 

In this group of cases the color of the skin was very interesting. 
In Case I, when seen after the development of abdominal symptoms 
due to mesenteric thrombosis, very little cyanosis was noted, 
though this patient had shown the typical color during previous 
observations. In Case II no cyanosis or erythema was noted. In 
Case VII the note was made that the patient “looks pale in spite 
of the high hemoglobin.” In Case VIII cutaneous pallor was noted 
and the increased hemoglobin and high blood count were not dis- 
covered until after cerebral operation. In Case IX the color does 
not appear to have been abnormal. In Cases III, IV, V, VI and X 
there was typical cyanosis or erythema. Thus of 10 cases half (5) 
at the time of hospital observation failed to show color in the skin , 
that would suggest the diagnosis of polycythemia. 

A striking thing in this group was the similar age at the time of 
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administration to tin* liospitnl -51. 5 5. -15, 55. 63, 51, 50, 50, 50 and 
55 respectively. Though this may he a mere coincidence it is rare 
to get so little age variation in a group of patients with a single 
diagnosis. I' rmn the history given hy these patients it is suggested 
that often the hlood condition exists prior to very definite symptoms 
of any sort and the development of symptoms may occupy a long 
time. We have very little data on which to base an opinion as to the 
probable average age of development of polycythemia. We know 
from observations of high blood counts among members of families 
of patients with polycythemia and symptoms that, the condition 
exists without symptoms, so presumably it develops often long before 
symptoms occur. 

St’MM.Mtv. Nervous symptoms arc very frequent in polycythe- 
mia vera, and usually they are the symptoms that lead the patient 
to seek medical advice. Since, quite often, polycythemic patients 
fail to show cyanosis or erythema, with these nervous symptoms, 
other cerebral lesions such as brain tumor are suspected. In the 
earlier stages such symptoms must result from simple circulator.’ 
disturbances; in the later stages cerebral softening or cerebral 
hemorrhage and local vascular lesions, such as thrombosis, are 
often found. 


HEAT STROKE: REPORT OF ONE HUNDRED AND FIFTY-EIGHT 
CASES FROM COOK COUNTY HOSPITAL, CHICAGO. 

By II. Gauss, M.D., 

AND 

Iv. A. Meyer, M.D., 

CHICAGO. 


During July, 191G, there were admitted to the Cook County 
Hospital, Chicago, 15S patients suffering from sunstroke and heat 
exhaustion; 11 patients were admitted from July 15 to 26 and 147 
from July 15 to 31. There occurred 70 deaths, making a mortality 
of 44.3 per cent. In the last five days of July the weather was 
unusually oppressive. The temperature for July was the highest 
of any month in forty-six years. Quoting the report of the U. S. 
Department of Agriculture, Weather Bureau for Chicago, “July 
was a record-breaking month both as regards temperature and 
sunshine. The monthly mean temperature was the highest on 
record, exceeding by 1° the previous record of 77.4° in July, 1901. 
The maximum temperature of 101° registered on July 30 has been 
exceeded only once, on July 21, 1901. From noon of July 26 to 
7 a. si. of July 31 inclusive the temperature was continuously above 
S2°, while the highest minimum on any previous day since the records 
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have been kept was 81.7°.” From July 26 to 30 inclusive there 
was 100 per 'cent, sunshine, the average hourly velocity of the 
wind for this period was 6, and the average relative humidity was 
58. On July 31 there was a fall in the temperature. The mean 
was 82, maximum 90, minimum 75; the average hourly velocity 
of the wind was 16;’ the relative humidity was 72; the percentage 
of sunshine was 91. 

This report is concerned with the analysis of this series of patients. 
The information was obtained from two sources: from the hospital 
histories of the patients, which include the statements of the police 
at the time of the admittance of each patient, and from subsequent 
interviews of those patients who recovered. As far as possible 
each patient was questioned upon his discharge, as to the onset 
of the disease, the prodromal symptoms, his age, nationality, occu- 
pation, the amount of alcoholic beverages consumed in the twenty- 
four hours previous to the attack as well as the daily average 
consumption, also the diet and clothing. A number of the patients 
were unidentified upon admittance, those who recovered were 
subsequently questioned; and of those who died, many were subse- 
quently identified and the information obtained from the friends. 



Chart I. — Mortality. A, one hundred and fifty-eight patients admitted; 
B, seventy deaths, or 4-1.3 per cent. 


Predisposing Causes. Of the 15S patients, 152, or 96.2 per 
cent., were males, and 6, or 3.S per cent., were females. The ages 
of all but 10 were definitely established. There was one nineteen 
years, or 0.6 per cent, under twenty years; 13, or S.2 per cent., 
from twenty to twenty-nine years; 37, or 23.4 per cent., from 
thirty to thirty-nine years; 41, or 26 per cent., from forty to forty- 
nine years; 38, or 24.1 per cent., from fifty to fifty-nine years; 
13, or S.2 per cent., from sixty to sixty-nine years; h, or 3.2 per 
cent., from seventy to seventy-nine years. One hundred and six- 
teen patients were in the third, fourth, and fifth decades; adding to 
these the other 10 who are described as “about middle aged," there 
is 79.S per cent, for these three decades. 
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As to the nationality of the patients, -15 were American-born, 
103 were foreign-horn', the nationality of the other 10 was not 
established. One of the American-horn patients was a negro, who 
died several hours after admittance. This is interesting in view 



Chart II. — Sex incidence. .-1, one hundred and fifty-two male-', or 00.2 per cent.; 
11 . mx female", or 3.S i>or ecru. 


of the often expressed view that negroes possess a special immunity 
against the effects of heat. Of the foreign-born, 24 were Poles, 24 
were .Slavs, including the Russian group, 22 were Germans, 10 
Irish, 0 Bohemians, 5 Lithuanians, 4 Englishmen, 4 Scandinavians, 
4 Italians. The occupation incidence was: laborers, So; teamsters. 



Ciiaht III. — Ago incidence. (See text.) 


12; carpenters, S; firemen, 4; peddlers, 4; laundry workers, 3; 
housewives, 3; cooks, 3; clerks, 3; electrician, painter, machinist, 
seamstress, porter, waiter, 1 each; unknown, 27. These occupa- 
tions were verified in the case of most of the patients who recovered. 
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The 27 not established were patients who died without regaining 
consciousness. The term laborer is used in a broad sense to include 
all untrained manual workers. Of the established occupations, 
laborers comprise 64.9 per cent. 



Most of the patients gave a history of alcoholism. Table VI 
gives the statements of 25 patients, with reference to the amount of 



beer consumed in the twenty-four hours previous to the attack, 
also the average daily consumption. In obtaining these statements 
no effort was made to force an answer. A number of patients also 
drank whisky. All but 2 of the patients drank beer in the twenty- 
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four hours preceding the attack, the amount varying from several 
glasses to one gallon, and all but one had been in the habit of drink- 
ing daily. Of those patients who did not recover consciousness 
there is no definite information, but, judging from the strong alco- 
holic breath of many of them, it is evident that they too had been 
drinking freely. Most of the patients questioned had been in the 
habit of eating meat daily. Of 25 patients, S ate it three times a 
day, 1 1 twice daily, 5 once a day, and 1 did not eat it at all. As 
to clothing, the majority wore thin summer cotton underwear, a 
few wore woolen underwear; the outer clothing consisted of either 
their regular street suits or overalls. 


STATEMENT 

or T\vi:NTY-rivn patients. 

STROKE. 

Ur**r con*timM 
in 21 hour* 

ALCOHOL AND HEAT 

At crape tlailv 

No 

hr fore nttnrh 

consumption 

1 

. . 1 Lottie 

1 to 2 plashes 

2 

1 cation 

5 to 10 places 

a . 

2 bottles 

2 to 4 bottles 

i . 

3 glasses 

2 to 4 places 

r> . 

0 bottles 

3 to 4 plashes 

o . 

S bottles 

2 bottles 

7 

•1 gltl'-SCS 

5 to f> plasses 

n . 

3 pints 

3 to 1 pints 

10 . 

2 places 

3 to 5 places 

n . . . 

1 pail 

2 pails 

12 . 

. . 1 bottle 

1 to 2 bottles 

13 

1 pint 

1 pint 

14 . . 

1 pint 

1 pint 

15 . . . 

3 bottles 

3 to 4 bottles 

1G . . . 

5 bottles 

3 to 4 plnsscs 

17 . . 

3 pints 

3 to 4 pints 

IS . 

3 pints 

2 to 3 pints 

19 . . 

G classes 

2 to 3 pints 

20 . 

1 bottle 

1 bottle 

21 . 

4 classes 

3 to 4 glasses 

22 . . . 

2 bottles 

1 pint 

23 . . . 

3 glasses 

4 glasses 

21 . . 

5 to 0 plasses 

15 to 20 glasses 

25 . . . 


2 to 4 glasses 


Pathology. Postmortem examinations were performed by Dr. 
E. R. Le Count. The following anatomical alterations were found: 
edema of the leptomeninges, brain, and lungs; cloudy swelling of 
the myocardium, liver, and kidneys; fatty changes in the liver; 
petechial hemorrhages in the brain, viscera, and skin. 

Symptomatology. The period of prodromal symptoms- was 
found to vary from five days to a few seconds. The patients com- 
plained of headache, dizziness, malaise, anorexia, polydipsia, 
nausea, vomiting, diarrhea, epigastric distress, restlessness, stupor, 
insomnia, dyspnea. Headache and dizziness were commonest, and 
occurred in most of the patients. It was observed that in many 
patients in whom the prodromal period was a day or more the 
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temperature on admittance was not high; where the period of pro- 
dromal symptoms was a few hours or less the temperature was 
high. This was not always true; the reverse was also noted, but 
less frequently. In a number of patients the attack came on instan- 
taneously. One teamster left his wagon to get a drink of water; 
he felt perfectly well when he left his seat; as he stooped to drink 
from the fountain, he felt himself slipping, and remembered nothing 
further until he awoke in the hospital. He had a temperature of 
110° on admittance. A laborer who also had a temperature of 
110° stated that he was cleaning street cars at a terminal barn, 
and that he was just leaving one car to enter another when he lost 
consciousness. He insisted that he knew nothing after leaving the 
car, and that he felt perfectly well up to that moment, and had no 
unpleasant sensations then. A number of patients who had severe 
headaches and who were dizzy went walking in effort to find relief, 
and dropped in the streets; many were lying in bed when they lost 
consciousness. The nature of the place the patients were found was 
specifically stated in the police reports of 121 patients; 40 were 
found in the streets; 49 were brought from private homes; IS were 
brought from lodging houses; 14 were found at places where they 
were working; 5 patients walked to the hospital; 1 of these had a 
temperature of 104.8°. 

The temperature on admittance varied from 94° to 114°. In 
recording the temperatures the usual clinical thermometers were 
used. In a number of patients the mercury was forced to the upper 
end of the thermometer. These thermometers are calibrated up 
to 110°, but the space above the 110° mark, calibrated on the same 
scale, is equivalent to 4°. It is probable that if suitable thermom- 
eters had been on hand even greater temperatures would have 
been recorded. A laboratory thermometer was used on a few 
patients; temperatures of 113° were recorded; but these thermom- 
eters are not self-retaining, and the mercury fell rapidly when the 
thermometer was removed from the body; so these do not represent 
the maximum temperatures. In this paper all temperatures above 
110° will be grouped with 110°. Heat cases are usually classified 
into heat exhaustion and sunstroke according to the temperature 
of the patient. The former are described as having subnormal to 
normal temperatures, and the latter very high temperatures. In 
this series there is no strict line of separation. Ah temperatures 
between the two extremes mentioned were found. The admit- 
tance temperatures and number of deaths occurring in each were 
as follows: 1 patient was admitted with a temperature of 94°, he 
recovered; 2 patients had 97°, they recovered; S patients had 98°, 
3 of them died; 15 patients had 99°, 2 died; 6 patients had 100° 
and 2 died; there were 12 with 101° and 3 deaths; 5 with 102° and 
2 deaths; 5 with 103° and 2 deaths; 7 with 104° and 3 deaths; 9 
with 105° and 3 deaths; 7 with 105° and 3 deaths; 10 with 107° 
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and 4 deaths; 0 with 103° and 3 deaths; H) with 10!)° and 5 deaths; 

with 110° and 31 deaths, hour patients died before their tem- 
peratures could be recorded. The temperature curves presented a 



Chart VII. — Temperature curve types. A, high temperature with drop of 14° 
in one-half hour, patient recovered; B, high temperature with slower progressive 
drop and no recurrences, patient recovered; C, high temperature with several 
recurrences, patient recovered (note the periodicity); D, high temperature with 
death occurring on an ascending temperature; E, high temperature with death 
occurring on a falling temperature; F, subnormal temperature with marked rise in 
several hours, patient died; G, intermediate type of temperature, patient recovered; 
H, marked subnormal temperature with recovery; I, normal temperature followed 
by death; J, normal temperature followed by recovery. All of these patients were 
comatose upon admittance. 


great number of variations. Following the hydrotherapeutic 
measures to which the hyperpyrexia! patients were subjected, there 
was a sudden fall in the temperatures, varying from 2° to 14°, and 
subnormal temperatures being reached frequently. In some 
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patients there was a slower but progressive fall until normal was 
reached, which was then usually maintained; in others there were 
recurrences of 1° to 9°, and 1 to 5 in number. The time that it 
required the hyperpyrexial patients to return to normal varied 
from ten minutes to three days. When the return to normal was 
less than several hours, recurrences usually took place. The 
terminal temperatures varied from 95° to 110°. A few patient 
admitted with subnormal temperatures had a rise of 5° to 9° within 
a few hours. 

The pulse-rates on admittance were roughly proportional to the 
temperatures. Patients with temperatures up to 99° had pulse- 
rates from 70 to 104; in patients with temperatures from 100° to 
102° the pulse-rates were 80 to 134; patients with temperatures 
from 103° to 107° had pulse-rates from 112 to 152; patients with 
temperatures above 108° had pulse-rates from 148 to 180. The 
pulse-rates usually fell with the temperature and rose with it. Com- 
atose patients with high temperatures usually had an easily com- 
pressible, rapid, weak peripheral pulse. The quality of the pulse 
usually improved with the fall in temperature, and became weak, 
irregular, and imperceptible if the coma deepened or the temper- 
ature rose. 

The respiration of comatose patients was usually labored, rapid, 
shallow, and gasping. Many patients uttered a respiratory grunt 
or moan with each inspiration. Coarse mucous rales were heard 
in large number, and a tracheal rattle in the fatally ending cases. 
The respiratory rates varied from 16 to 48 in patients with temper- 
atures up to 105° and from 30 to 60 above 105°. The respiratory 
rates usually returned to normal with the temperature. In many 
patients a peculiar fetid odor was noted to the breath in addition 
to the alcoholic odor. 

Ten patients injured themselves and sustained slight abrasions 
of the skin, scalp, tongue, or lips. The skin was commonly hot, 
dry, and cyanotic, and after a decrease in temperature- cold and 
clammy. Nearly all of the patients had involuntary bowel move- 
ments. Many vomited and a few had hemorrhages per rectum 
and bloody vomitus. After the return of consciousness the appetite 
was poor and a few had difficulty in swallow ing. 

The urine of 25 patients was examined on their second day in 
the ward. In all, large numbers of hyaline and granular casts were 
found; in all but 5 pus cells were found. Albumin, as determined 
by the nitric acid ring test, was observed in 5, and sugar in 1. The 
specific gravity average for the 25 was 1.020. The systolic blood- 
pressure was taken on these same patients. Four were between 
90 and 100, 3 between 101 and 110, 4 from 111 to 120, 9 from 121 
to 130, 2 from 131 to 140, and 1 each in the three next 10 mms. 
White cell counts also made on these patients varied from 7200 ' 
to 20,200. There were 3 under 10,000, 13 from 30,000 to 15,000, 
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and 9 above 15,000. Differential cell counts were within the 
limits of normal in IS, and in 7 there was an increase in the per- 
centage of lymphocytes. 

One hundred twenty-nine patients were in coma on admittance, 
10 were stuporous but could be aroused, 3 were in active delirium, 
and 10 were conscious and rational. Fifty-eight died without 
regaining consciousness and 10 had relapses after regaining con- 
sciousness and died; the other two deaths occurred in patients 
who were conscious on admittance. The reflexes varied with the 
depth of the coma. In the deep comatose condition all the reflexes 
were abolished, even the corneal in several instances, in the semi- 
comatose condition, the superficial reflexes were absent, and in the 
conscious patient all the reflexes had returned. Most of the patients 
manifested some form of symptoms resulting from cerebrospinal 
excitation. Thirty-six patients had generalized convulsions of 
either the tonic or clonic type, and in a few patients both forms 
occurred. Clonic convulsions lasted from one to ten minutes and 
occurred from one to six in number; the tonic convulsions lasted 
from one to five minutes. Focal tonic and clonic convulsions 
occurred in 2-1 patients; the parts of the body involved were the 
extremities, lower or upper, or frequently a single limb, 'also the 
neck and muscles of the face. In the convulsive attack as well as 
in the mental symptoms, a resemblance was noted in many instances 
to the epileptic attack. Two patients uttered a shrill cry immedi- 
ately preceding the convulsions. Thirty-four patients had a form 
of general restlessness associated with incoherent muttering or 
active delirium. Only 54 patients did not manifest some form of 
these symptoms according to the records, and this figure is prob- 
bly too high. In the great stress that the hospital staff was sud- 
denly called upon by this emergency it is probable that many 
symptoms went unrecorded, the best efforts of the staff being 
directed to the patients themselves; the fact that many of the rec- 
ords are Complete even to details speaks well for the resident and 
nursing staffs. Upon emerging from coma a number of patients 
had marked disturbance of speech. Although they appeared to be 
rational and could consistently answer questions which required 
an affirmative or negative shake of the head, their spoken answers 
were inarticulate, guttural, meaningless sounds; a few would not 
attempt to speak at all; others manifested a form of ill humor 
commonly met in epileptic patients following an attack, in which 
the patient’s attention can be attracted but not held, and question- 
ing seems to irritate them. In other patients orientation was lost. 
Orientation as to person returned first, then to place, and lastly 
but somewhat delayed to time. A few patients seemed to have 
delusions and hallucinations; thus one patient was afraid that his 
wife and daughter were trying to kill him, and another asked who 
was constantly calling his name. Consciousness generally returned 
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in three to ten hours, and was followed by a deep sleep. In a few 
instances consciousness returned within a half hour or was delayed 
to twenty-four to seventy-two hours. An instance of a favorable 
result was a laborer found unconscious in the street and admitted 
to the ward in coma with a temperature of 109.2°. He was given 
a cold water friction bath for fifteen minutes and returned to the 
ward with a temperature of 100.4°. Fifteen minutes later he was 
conscious and complained of a slight headache; he fell asleep and 
awoke several hours later, when he felt well and had a normal 
temperature. He left the hospital the following day apparently 
well. An instance of an unfavorable result was another laborer, 
also found unconscious on the streets, and on admittance, July 26, 
10 a.m., had a temperature of 104°. After a similar bath he had a 
temperature of 102°; he was very restless and talked irrationally; 
his restlessness continued to the evening and his temperature rose 
to 104°; his face was flushed and he perspired profusely. July 27 
he seemed improved, his restlessness subsided, and he appeared to 
be rational; he called for water but was unable to swallow it; his 
temperature was 103°. At 6 a.m. he was observed to have a clonic 
convulsion of the extremities, lasting a few minutes. At 8 A.M. 
he again'appeared rational, was able to swallow water, and responded 
well to questions; his temperature was 101°; in the afternoon he 
appeared stuporous, his temperature was 103°. July 28, at 1 a.m., 
he had a general clonic convulsion lasting two minutes, following 
a short tonic spasm of the extremities; he foamed at the mouth and 
his eyes were blank and staring; following the attack he broke out 
into a profuse sweat; he remained stuporous until 1 p.m., when he 
had a similar convulsion, but during the tonic spasm of which his 
neck became rigid, his head was drawn back, and his face distorted, 
his temperature was 105°. He remained in a stuporous condition 
the remainder of the day. July 29 the patient was still stuporous; 
he was perspiring profusely and his temperature had risen to 109°. 
Following a cold bath he had another general convulsion and his 
temperature fell to 96.8°. At noon he was again irrational, very 
cyanotic; his temperature rose to 105.0°; at 2 p.m. he had another 
general convulsion; death occurred at 3 p.m. 

Treatment. All patients with a temperature of 103° or over 
were immediately placed in a tub of tap water, the level of which 
was just high enough to cover the body except the head, which was 
supported in a hammock packed with ice. Vigorous friction was 
applied to the entire body by four or more persons; ice was freely 
added to the water, the friction being constantly maintained; the 
temperature was taken rectally every minute. When the temper- 
ature reached 102° the patient was removed from the bath, wrapped 
in sheets or blankets, and returned to the ward. Generally 102° 
was reached in ten to thirty minutes. When the patients were 
returned to the wards their temperature usually continued to fall 
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frequently, reaching subnormal 0')° to 97°. Cardiac stimulants 
were given freely, strychnin, sodium eaffein benzoate, digitalis, 
stroplmnthus; an icc-bag was placed at the head and chipped ice 
was given by mouth. For subnormal temperature external heat 
was applied. For recurrences in temperatures up to 103° cold packs 
and alcohol sponges were given; above 103° the patient was again 
given a cold water friction bath. It was observed that recurrent 
temperatures could not be reduced as easily as the initial high 
temperature, and in a few instances the temperature continued to 
rise in spite of prolonged friction in cold water. For restlessness 
and convulsions sedatives were used; morphia, chloral hydrate, 
scopolomin, the bromids, and mechanical restraints. 


AN ELECTROCARDIOGRAPHIC STUDY OP A HEART SHOWING 
ECTOPIC AURICULAR CONTRACTIONS, WITH SPECIAL 
REFERENCE TO THE INFLUENCE OF THE VAGUS 
NERVES ON THE ECTOPIC FOCUS. 

By Drew Lutex, M.D., 

8T. LOUIS, MO. 

(From the Department of Internal Medicine, Washington University.) 


That the vagus nerves influence the rhythmicity, contractility, 
conductivity, and irritability of the heart is well known, but it 
seems probable that the two nerves do not exercise the same influ- 
ence over the various cardiac properties, at least not in the same 
degree. The idea is gaining ground that the specialized tissues 
are more richly supplied with vagus fibers than the main mass of 
cardiac muscle, and that it is to the distribution of the two nerves 
that their specific action is due. There is evidence for the belief 
that the specialized tissue in the region of highest rhythmicity — 
that is, the right auricular sinus — is supplied mainly by the right 
vagus; while the specialized tissue between the auricles and ventri- 
cles that conducts the impulse downward, receives its nerve supply 
mainly from the left vagus. The latter, therefore, exercises a greater 
influence over conduction, just as the right vagus has the greater 
control over the heart rate. The extent to which the vagi supply 
the undifferentiated portions of the heart muscle is not so well 
understood. Cases showing vagus influence on ectopic beats are 
very rare. Whether this is because such beats usually arise outside 
the specialized tissues cannot be decided at present. The case 
forming the basis of this paper shows a vagus influence upon the 
occurrence of beats that arise in an ectopic focus of stimulus pro- 
duction, and is thought worthy of record for that reason. It is 
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also an example of an unusual type of constant arrhythmia, and it 
shows how a study of the time relationship between a premature 
auricular contraction and the normal ventricular systole may be 
important in determining the cause underlying the varying effect 
of the ectopic beats upon ventricular activity. It records, further- 
more, a change in the form of the normal auricular complex appar- 
ently due to vagus influence. 

The patient whose electrocardiographic records have been 
studied exhibited cardiac arrhythmia a year or more before his 
admission to the Barnes Hospital, during an examination for insur- 
ance, at which time it was observed that his pulse was bigeminal. 
The illness for which he was admitted to the hospital, diagnosed 
influenza, apparently therefore had no relation to his cardiac abnor- 
mality. He had gonorrhea three years before his admission. There 
is.no history of other infectious disease. He had had some dizzi- 
ness, weakness, and palpitation of the heart for several years, and 
is of the type commonly called “neurotic.” At no time has there 
been any evidence of impairment of the functional efficiency of 
the heart, nor has physical examination revealed signs of an organic 
lesion. 

Electrocardiograms have been obtained at intervals over a period 
of ten months. Throughout all of the records an abnormal auricular 
wave occurs at varying intervals. In lead I this is seen as a small 
notch on the terminal portion of the ventricular complex of the 
preceding beat, and in leads II and III it has the form of a down- 
wardly deflected wave in the same position (Fig. 1). This abnormal 
wave, designated P' in the records, is followed at times by a nor- 
mal ventricular complex; at times it occurs alone, and at other 
times an abnormal or aberrant complex follows it. 

The auricular contraction then which the abnormal wave repre- 
sents arises in some abnormal focus of stimulus production and 
occurs prematurely, the contraction taking place before the pre- 
ceding normal systole of the ventricles is complete. At times this 
premature auricular 1 contraction sets up a normal contraction of 
the ventricles, at times it causes no ventricular response, and at 
other times the response of the ventricles is abnormal or aberrant. 
It was to seek the explanation of these phenomena, as well as the 
explanation of the irregular occurrence of the ectopic beat, that this 
study was undertaken. 

It was found that the ectopic focus of stimulus production was 
under the control of the vagi and the extent and character of this 
control were studied in numerous electrocardiograms. Curves 
were made also so as to record the effect of paralysis of the vagus 
terminations by subcutaneous injections of atropin, to show the 

1 The eetopie bents are referred to ns auricular bents: whether indeed the focus 
whenre they arise is itt the lower rone of the auricle nr in the lusher levels of the 
junctional tissues is perhaps a matter of sonic question. 
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cfloct of exercise and of .stimulation of tlie vagi by pressure over the 
nerves in the neck. 

The patient was given n 1 ,-, grain of atropin subcutaneously on 
several occasions, and the resulting behavior of the heart, as recorded 
in the electrocardiograms, was always the same. The rate was 
slowed at first, due to the well-known stimulating effect of atropin 



Fig. 1. — Electrocardiograms showing the abnormal P wave in all three leads. 


on the vagus terminations soon after injection. The ectopic auric- 
ular contractions did not occur during this period of vagus stimu- 
lation, but as the rate began to increase the ectopic beats became 
more and more frequent, and finally they occurred regularly at 
one-third the rate of the pace-maker. 

These and other details of the effects of atropin on the heart 

» 
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during two experiments are given in tabular form, the phenomena 
that show the elleets on the auricular activity being shown in the 
fir.-^t column; the time and accompanying effects during each experi- 
ment, in the other columns, 'fhc results of two experiments are 
recorded. In the first column under each experiment is given the 
time elapsing between the injection of atropin and the recording 
of the auricular phenomenon mentioned in the large column at the 
left of the table. The records were taken at intervals of from two 
to five minutes, and show, therefore, only approximately the time 
after atropin at which the various phenomena appeared. The fig- 
ures in the second small column refer to the numbers of the curves 
taken during the experiment. In the third column is recorded the 
rate per minute as estimated from the average interauricular inter- 
val. The fourth column gives the aurieulovcntricular conduction 
time. The fifth column gives the time elapsing between the onset 
of the normal ventricular systole and the occurrence of the ectopic 
heat of the auricles. Since the beginning of the P' wave cannot 
he determined because of its blending with the preceding T wave, 
a constant point on the P 1 wave is used for the measurements. 
The point selected is the near point of the lowest part of the P' 
wave, and the figures given are therefore not a measure of the 
true R-P’ time, but serve just as well for comparative observa- 
tions. The sixth column measures the duration of ventricular sys- 
tole. (Here again the figures are not absolute, the crest of the T 
wave being selected as a constant point.) The last column gives 
the 1 ] '~Q' time. (This is measured from the beginning of the hori- 
zontal portion following the P' wave, and to this is added in the 
earlier curves the length of the P' wave as measured in the later 
curves.) 


TABLE I —EXPERIMENT o’! BE TO RE ATROPIN. ECTOPIC BEAT AFTER EVERY 
TWO OR THREE NORMAL BEATS NEARLY ALL BLOCKED. 


Effect of atropin gr. 1/30 hypo- 
on auricular activity. 
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TABLE II.— EXPERIMENT 228. BEFORE ATROPIN. ECTOPIC BEAT AFTER 
EVERY TWO TO SIX NORMAL BEATS. VERY FEW BLOCKED. 


Effect of atropin-gr. 1/30 hypo- 
on auricular activity. 


Ectopic beats disappear . 
Slowest rate ..... 

Appearance of “split” P 
waves ...... 

Ectopic beats reappear — 
blocked . . . _ . 
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In the first atropin experiment (experiment 55, Table 1; Fig. 2), 
before the injection the normal auricular rate was 73 to. SO per 
minute, and the ectopic auricular beats were occurring, in their 
usual position, after every two or three normal be'ats of the auri- 
cles. Very few of the ectopic beats were followed by a contraction 



Fig. 3. — Electrocardiogram obtained during the first atropin experiment at the 
height of vagus paralysis. Negative P waves occur regularly and frequently, and 
all are followed by ventricular complexes. 


of the ventricle?. Soon after the injection of atropin a moderate 
slowing of the heart-rate occurred, as is generally observed, due 
apparently to a stage of vagus stimulation which precedes paraly- 
sis. During this period of slowing, at about six minutes after injec- 
tion, the ectopic beats disappeared, and a little later the form of 
the normal auricular complex changed, becoming bifurcated. At 
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sixteen minutes after the injection the stage of vagus paralysis had 
begun, as indicated hv an increase in tiie rate to 83 per minute. 
At this time some of the ectopic auricular beats reappeared, occur- 
ring at irregular intervals, hut none were followed by a response 
of the ventricles. At twenty-one minutes some ectopic beats began 
to stimulate ventricular contractions, and at thirty-nine minutes, 
when paralysis was so far complete as to cause a rate of 104, an 
ectopic auricular beat was occurring regularly after every second 
normal auriculnr beat, and each was followed by a response of the 
ventricles. This continued, with further increase in rate, to the 
end of the experiment (Fig. 3). 


mmnwtM 


fell f-iT'Tt 


Fig. 4. — Electrocardiograms obtained during the second atropin experiment. 
Figures on the records refer to the table. Ventricular responses occur in Nos. 14 to 
16, xvhon the R-T time begins to shorten, though there is, ns yet, no increase in R-P' 
time. 


In the second atropin experiment (experiment 228, Table II; 
Fig. 4) before the injection the ectopic beats were occurring less 
frequently than in the first experiment, and almost all were fol- 
lowed by ventricular contractions. Notwithstanding this difference 
in the relative frequency of the ectopic beats, and the greater fre- 
quency with which they were stimulating the ventricles to a con- 
traction, their behavior under atropin paralysis was practically 






Fin. 6. — After exercise. Hate 75. Negative P waves occur regularly after every second normal auricular complex. AH are followed by 

ventricular complexes. 
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identical with that in experiment 55. In the early period of vagus 
stimulation they disappeared; with tin; increase in rate as vagus 
paralysis began to manifest itself they reappeared at intervals, 
without, stimulating at this time contractions of the ventricles. 
And later, under more complete atropiu effect, they occurred regu- 
larly after every second normal heat, all at this period causing 
ventricular responses. It is worthy of mention that with the 
increase in vagus paralysis the “split” form of the normal auric- 
ular wave began to disappear, and finally at the time of the regular 
occurrence of the ectopic beats, when vagus paralysis was quite 
extensive, the normal form of the auricular wave was the only one 
occurring. 

besides the usual acceleration, three features then are worthy 
of comment in discussing the effect of atropiu on the heart-heat 
of this patient: (I) the changes in the frequency of the ectopic 
auricular contractions; (2) the varying manner in which these 
impulses affect ventricular activity; (5) the alteration in the form 
of the complex yielded by the normal auricular contractions. 

It was observed that the effect of atropiu on the occurrence of 
the ectopic auricular beats was the same in the two experiments, 
though their relative frequency differed before the administration 
of atropin. For the first few minutes, during vagus stimulation, 
the normal pa comaker was depressed and the rate was slowed. This 
stimulation of the vagus was active at the ectopic focus also and 
the abnormal waves disappeared. As the stimulation began to give 
way to vagus paralysis the normal heats increased fn frequency 
and the abnormal contractions also began to appear. Both increased 
in frequency until the vagus terminations were completely under 
the influence of the atropin, at which time the normal rate had been 
increased thirty-five or forty beats per minute, and the ectopic 
focus was initiating regularly every third auricular contraction. 
It appears, therefore, that the vagi influence the rate of stimulus 
formation at the ectopic focus as well as the rate of stimulus 
formation in the norma] pace-maker. When the latter is slowed 
by vagus stimulation the ectopic focus also is depressed and fails 
to generate impulses; and when the pace-maker is freed of vagus 
control and the normal rate increases, the ectopic focus also initiates 
contractions regularly at as high a rate as 30 per minute. 

Tlie manner in which the ectopic impulses affect ventricular 
activity also is subject to the same variations in the two experi- 
ments, as was pointed out above. During the time of vagus stimu- 
lation the ectopic beats do not occur, and a little later, when vagus 
paralysis is increasing, as indicated by the increase in rate, these 
beats appear; but at this time none of them stimulate the ventricles 
to respond. Later, with the increase in rate, occasional responses 
of the ventricles occur, and still later all of the regularly occurring 
ectopic beats are followed by contractions of the ventricles. 
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The cause of this variation in the manner in which the ectopic 
beat affects ventricular activity is not easy to determine. In seek- 
ing an explanation of this phenomenon several questions arise for 
consideration: Is the path of the ectopic impulse to the ventricles 
the seat of some conduction defect? Does the premature beat, 
at the period when no ventricular responses follow it, occur so 
closely following the normal beat of the auricles that the bundle 
has not had time to recover sufficiently by the time the premature 
beat reaches it to conduct the ectopic impulse to the ventricles? 
Does atropin improve conduction in the path taken by the ectopic 
impulse to such an extent as to overcome any such hindrance as 
may be present? Does the ectopic impulse upon its arrival at the 
ventricles find the latter still refractory from the normal contrac- 
tion that has just occurred, and on this account, unable to beat 
again in response to the ectopic impulse? 

An extended discussion of these various possible factors and the 
part each may play in the behavior of the ventricles following the 
ectopic impulse would lead too far afield. It may be pointed out, 
however, that the conduction time of the abnormal impulse, the 
P'-Q' time, decreases under atropin, as shown in the tables. On the 
other hand, strips of a long record when no atropin has been admin- 
istered may show many ectopic beats accompanied by ventricular 
responses and many others that cause no response of the ventri- 
cles. There is no constant relationship in records taken under 
atropin or in those without atropin, between the time relationship 
of the premature beat to the preceding ventricular systole. This 
R-P' time varies slightly, but in no constant way as related to the 
presence or absence of ventricular complexes. A study of the 
tables shows that ventricular responses occur at those times when 
the period of ventricular systole, as estimated by the R-T time, 
is short. This occurs with increase in rate, and may be the chief 
factor in allowing a response of the ventricles to the ectopic beat. 
With a shorter ventricular systole the refractory phase of the ven- 
tricles passes off more quickly, and an impulse from above, though 
reaching them in the same absolute time interval, would find the 
ventricles in a later phase and sooner ready to contract again. 
A careful study of many records shows that the failure of the ven- 
tricles to respond to the ectopic auricular beat always occurs with 
a change to a slower rate; and with the slower rate, ventricular 
systole is, of course, prolonged. When the rate is fast, following 
atropin administration, exercise or sinus arrhythmia, the premature 
beats succeed in stimulating the ventricles to respond. 

Whether any one factor can be regarded as the only or indeed 
as the chief influence in producing ventricular responses to the 
eetopie beats is perhaps an open question. Whatever the cause, 
however, the same influences probably operate to produce the 
aberrant complexes. These occur both under atropin and in 
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curves when no atropin has been administered, when the rate is 
intermediate between that rate at which no responses of the ven- 
tricles follow the premature beats and the rate at which all prema- 
ture beats produce responses of the ventricles that are of approxi- 
mately normal form. At these times apparently a ventricular con- 
traction occurs before the refractory phase has passed off entirely 
or before the a-v bundle has recovered, as the case may be, anil 
contractions yielding abnormal or aberrant ventricular complexes 
take place. According to Robinson 2 the abnormal form of the 
Q, R, S, group of the ventricular complex is caused by incomplete 
recovery of the intraventricular conducting system. lie believes 
that the impulse reaches the ventricles when the intraventricular 
conducting system is in a state of functional fatigue, so that the 
passage of the impulse through the ventricles does not take place 
in a normal manner. 

The point to be emphasized in considering the influence that the 
injection of atropin had on the relation of the ectopic auricular 
impulses to ventricular activity is the fact that certain factors 
other than a change in conduction may be important in causing 
the failure of the ventricles to respond to the ectopic impulse. 
The time relationship of the ectopic auricular impulse to the refrac- 
tory phase of the ventricles must always be borne in mind when 
considering the failure of premature impulses to cause ventricular 
response, and the production of aberrant ventricular complexes. 
This time relationship may be modified by the earlier or later 
occurrence of the ectopic beat as has been pointed out by Lewis 3 4 * 
or the determining factor may be a change in the duration of 
ventricular systole. 

The electrocardiograms obtained following the administration 
of atropin show a change in the form of the waves yielded by the 
normal auricular contractions. This change consists of a splitting 
of the P wave, which appears during the period of vagus stimula- 
tion and passes off when vagus paralysis becomes established. 
Changes similar to these have been discussed by Meek and Eyster* 
and by Weil , 6 who consider that the alteration in the form indicates 
a depression in sino-auricular conduction, and regard the split 
waves as a record of sinus and auricular activity separated from 
one another. The possibility that this splitting indicates a dis- 
placement of the point of origin of the impulse must also be con- 

3 Arch. Int. Med., 1910, xviii, 830, The Relation of Changes in the Form of the 
Ventricular Complex of the Electrocardiogram to Functional Changes in the Heart. 

3 Heart, 1910, ii, 23, Galvanomotric Curves Yielded by Cardiac Beats Generated 
in Various Areas of the Ventricular Musculature. Heart, 1912, iii, 279. Observa- 
tions upon Disorders of the Heart Action. 

4 Am. Jour. Physiol., 1914, xxxiv, 308, Experiments on the Origin and Propagation 

of the Impulse in the Heart, etc. 

6 Deutsch. Arch. f. klin. Med., 1914, cxvi, 4SG, Beitrage zur klinischen Elektro- 
kardiographie. 
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sidered. The significance of the splitting of the P wave under the 
influence of atropin will not be discussed further at this time. 

It has been seen that when the rate of the pace-maker is slow 
during vagus stimulation in the early phase of atropin action, the 
ectopic focus also is depressed and the premature beats do not 
occur; and when the normal rate later is increased with atropin 
paralysis the ectopic beats also occur more frequently and quite 
regularly. The same phenomenon is observed accompanying an 
increase in rate with exercise. A record obtained before exercise 
shows the pace-maker initiating normal auricular contractions at the 
rate of 58 per minute, and an ectopic contraction occurring after 
every third normal beat. After exercise (Fig. 5) the rate of the 
normal auricular impulses had increased to 75 per minute and the 
rate of the ectopic beats also had increased so that one of these 
occurred after every second normal beat. During this period of 
increased rate all the ectopic beats were followed by ventricular 
responses, while before exercise, with the slower rate, very few were 
stimulating the ventricles to respond. 

Stimulation of the vagi by pressure over the carotid artery, 
either on the right or left side of the neck, was done on several 
occasions. The heart-rate was usually moderately slowed by 
pressure on either side. On two occasions, once with right and once 
with left vagus pressure, the ectopic beats disappeared with a 
coincident slowing of the auricular rate. Although this phenomenon 
was not constant its occurrence strengthens the belief gained from 
the atropin experiments that the rate of ectopic stimulus formation 
was under the control of the vagi as well as the rate of stimulus 
formation in the normal pace-maker. This belief is still further 
strengthened by observing the behavior of the ectopic focus accom- 
panying changes in vagus tone as indicated by sinus arrhythmia. 
Wherever changes in the relative frequency of the ectopic beats 
occur, parallel changes in vagus tone at the sinus are indicated by 
a change in the rate of the normal auricular beats. 

On one occasion pressure over the right vagus caused a pro- 
longed cessation of impulse formation in the normal pace-maker, 
and allowed some other point in the auricles to initiate contractions 
which yielded negative P waves (Fig. 6). The form of these nega- 
tive waves differs somewhat from that of the usual ectopic beats, 6 
which makes it seem probable that the impulse to the contractions 
which produced the two waves was initiated at some new focus. 
The occurrence of the next ectopic beat of usual type sequentially 
and so closely after the second negative wave in question strengthens 
this belief. The following ectopic beat of usual type (/*') occurs 
after only one normal auricular beat, the sequence having been 


‘ The form of those waves unmodified by the preceding T wave can be seen in the 
latter part of 1 'jr. 4. 
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Fio. 6. Electrocardiogram obtained during right vagus pressure. In two instances the normal auricular complexes are replaced hv 

abnormal waves. ' ' 
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disturbed by a change in the vagus tone at the normal and ectopic 
areas due to vagus pressure. The point to be emphasized is that 
here, as elsewhere, there is manifested the influence of the vagus 
over the ectopic focus as well ns over the sinus area. It may also 
be observed that here too the ectopic impulses fail to cause ven- 
tricular responses during the slow rate. 

One phenomenon of interest that has not been mentioned was 
presented by this ease during the second u tropin experiment 
(So. 22S). In Fig. 4 and in the table it is observed that when the 
ectopic beats began to occur regularly after every second normal 
beat, that is, when the vagus paralysis had become fairly well 
established, the time interval from the beginning of ventricular 
systole to the occurrence of the ectopic beat began to lengthen. In 
other words, the ectopic beats became further and further removed 
from the normal beats of the auricle preceding, until finally this 
time interval was nearly the normal interauricular interval and the 
ectopic beat occurred at about the time of the normal heat of the 
auricle (Fig. 7). When this took place the two contractions (whose 
stimuli arose in different foci) occurred together, one yielding on 
the record an upwardly directed wave, the other a wave directed 
downwardly; and the resulting record shows a small, irregular, in 
places almost iso-electric complex. 

The constant relation of the ectopic auricular wave to the T 
wave of the preceding normal ventricular complex and the dis- 
turbance of this relationship under atropin paralysis arc interest- 
ing features of this case. A discussion of the cause of this relation- 
ship, however, involves many hypothetical considerations, and will 
not be entered upon at this time. 

Summary. A ease of cardiac arrhythmia caused by almost con- 
stantly occurring ectopic auricular contractions is described. The 
case has been studied especially in order to determine what influ- 
ence the vagus nerves might have on the ectopic focus of stimulus 
production. 

It has been found that stimulus formation in the ectopic focus 
is under the control of the vagi as well as in the normal pace-maker 
of the heart. The ectopic beat is inhibited when the vagus activity 
is increased, and occurs frequently and regularly when the vagus 
activity is lessened or removed. This fact has been observed by 
the study of electrocardiographic records made before and after 
atropin administration, exercise, and stimulation of the vagi by 
pressure. Changes in vagus influence at the ectopic focus accom- 
panying sinus arrhythmia lead to the same conclusion. There is 
no conclusive evidence that the ectopic focus is under the control 
of one nerve more than the other. 

The study of this ease also emphasizes the fact that the time 
relationship of the ectopic beat to the preceding ventricular con- 
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traction may be an important factor in determining whether or 
not the ectopic beat of the auricle will stimulate the ventricle to 
contract, and whether this contraction of the ventricle caused by 
the ectopic auricular beat will yield a normal or aberrant complex 
in the electrocardiogram. Other factors than conduction changes 
may be important in this relationship, and the shorter time occu- 
pied by. ventricular systole as the heart-rate increases, causing the 
refractory period to end sooner than it does when the rate is slow, 
is suggested as a factor in this case in allowing the ectopic beats 
to stimulate contractions of the ventricles when the rate is fast and 
not to cause ventricular responses when the rate is slow. 

This case shows a splitting of the P wave of the electrocardio- 
gram during periods of increased vagus activity which may be inter- 
preted as due to a change in the location of the pace-maker. A 
record of auricular activity arising synchronously in two separate 
foci is shown. 

The case seems worthy of record because it demonstrates that the 
vagi may be active upon an abnormal focus of stimulus forma- 
tion. This vagus activity influences stimulus production in 
the ectopic focus as well as in the normal pace-making area of 
the heart. 

I wish to express my appreciation of Dr. Robinson’s unfailing 
interest and assistance in the' study of these records, and to thank 
him for helpful suggestions in trying to arrive at a proper interpre- 
tation of them. 


ETIOLOGICAL FACTORS OF ACNE VULGARIS. 


By Albert Strickler, M.D., 

ASSISTANT DERMATOLOGIST TO THU PHILADELPHIA GENERAL A NT) SAMARITAN’ HOS- 
PITALS; INSTRUCTOR IN’ DERMATOLOGY IN’ PHILADELPHIA POLYCLINIC AND 
COLLEGE I’OR GRADUATES IN’ MEDICINE. 


Although acne vulgaris is one of the most common of all 
cutaneous affections, yet the etiology of this disease has received 
insufficient attention at the hands of the dermatologists and 
practitioners. 

Acne while not causing physical suffering, as a rule, may occa- 
sion an amount of mental distress and annoyance which is to some 
almost unbearable, and while it never endangers life it may often 
and does render existence so miserable that some individuals badly 
afflicted with it have even wished to die. 

Statistics regarding the frequency of acne will vary, dependent 
upon the sources from which they are obtained. 
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The percentage of none cases gathered from n dispensary prac- 
tice where the vast majority of patients come from the poorer 
class falls very low, in the neighborhood of 3 or -1 per cent., because 
in tin’s group of individuals acne is looked upon as a disfigure- 
ment which has to run its course and cannot be modified by 
treatment. 

In the Poly cl inic Hospital skin clinic out of 7150 patients treated 
during the last six years acne constituted (i per cent, of all patients 
treated. 

McCall Anderson among 10,000 dispensary patients in Glasgow 
reports 310 with sebaceous disease, or 3.-1 per cent. Out of 74,455 
cases of general skin disease collected by the members of the 
American Dermatological Association in six years there were S0S8 
patients with sebaceous disease, or almost 11 per cent.; among 
these were included those seen in private and public practice. 

It is apparent from these statistics that acne stands next to 
eczema in its frequency among affections of the skin. 

In a study of the etiology of acne vulgaris one is impressed with 
the importance of gastrointestinal symptoms. 

In the records of Bulekley almost 45 per cent, of the patients 
complained of constipation in some form. In our own records 35 
per cent, of our acne patients complained of interference, with 
normal bowel movement. 

Evidence of imperfect digestion in the upper portions of the 
alimentary tract is also very common in acne vulgaris. Various 
types of imperfect digestion may be alluded to: some exhibit a 
tendency to vomiting, some complain of heartburn, acid eructa- 
tions, wind, heaviness in the epigastrium after a meal, and various 
other minor complaints. A coated tongue is often noted among 
acne patients. We have known of several instances of acne 
vulgaris developing after typhoid fever and after attacks of 
appendicitis. 

Within the last year Lloyd W. Ivetron and John H. King have 
studied the gastro-intcstinal tract in acne vulgaris from the labora- 
tory side. The studies pursued were fluoroscopy of the gastro- 
intestinal tract, test meals, and analyses of gastric contents. 

Thirty patients suffering with acne vulgaris were studied, and 
their work shows that out of this number 93 per cent, showed some 
gastric abnormality while 70 per cent, showed intestinal abnor- 
mality. The most common gastric findings were hyperacidity 48.1 
per cent., retention 36.6 per cent., atony 33.3 per cent., and ptosis 
40 per cent. The most common intestinal findings were cecal 
stasis 46.6 per cent., ptosis of colon 36.6 per cent., and right lower 
quadrant adhesions 23.3 per cent. 

The gastro-intestinal findings were found in a marked degree in 
60 per cent, of the cases studied, and in a minor degree in the . 
remainder 33 per cent. 



STRICKLE II: ETIOLOGICAL FACTORS OF ACNE VULGARIS 581 


The authors state that when the conditions which they found in 
the gastro-intestinal tract in acne vulgaris is marked it leads to 
toxic absorption, and they feel that this toxemia is probably a 
factor in acne vulgaris. 

It is the belief of the authors that the well-established clinical 
observation as to the association of abnormalities of the gastro- 
intestinal tract with acne vulgaris has, in many cases, a well-founded 
pathological basis. 

We have made an effort during the last two years to throw some 
light upon the nature of the intestinal flora in acne vulgaris so as 
to establish, if possible, a scientific basis for the intestinal origin 
of the majority of cases of this disease. 

With this end in view the author conducted some gross experi- 
ments to determine if there was any difference in the fermentation 
properties and indol productions of the bacterial flora of the feces 
of patients with acne vulgaris and those of normal individuals. 
To this end the feces of 15 patients were studied, 9 with acne 
vulgaris and 0 controls. The diets in the different patients were 
noted, the feces collected in sterile jars, and the specimens either 
examined immediately or kept on ice. 

The technic consisted in taking 10 grams of feces and dissolving 
it in 50 c.c. of sterile distilled water. From this solution 1.5 c.c. 
were inoculated in fermentation tubes, each containing 12 c.c. of 
the following fluids: water, bouillon, and glucose bouillon. Into a 
150 c.c. flask containing peptone water 2 c.c. of the diluted feces 
were placed and incubated. The fermentation tubes were observed 
at the end of forty-eight hours and the peptone water flasks were 
studied about once every ten days for indol, using as reagents 15 
per cent. IDSOi and 0.5 per cent, sodium nitrite solution. 

A study of the fermentation experiments in acne and in the con- 
trols discloses almost identical results in the acne patients and also 
in the patients devoid of eruption. The distilled water fermenta- 
tion tubes showed a bubble, the bouillon tubes ran up to 0.4 per 
cent., while the glucose bouillon tubes were as high as 2 per cent. 

In the indol experiments, out of the 9 acne patients, all of whom 
were on full diet, 5 gave positive indol reactions, 3 were negative, 
and in 1 case the flask was broken. Indol appeared in from two or 
three weeks in 4 cases and in one instance in one month. 

In the control indol cases 4 patients who were on full diet did 
not show any indol production; three of these flasks were kept for 
three months and one for two months. Two of the patients were 
on semisolid diet, and in both of these indol was positive in about 
twenty-four days. 

With the same object in view the author, in conjunction with 
l)r. John A. Kolmer and Dr. Jay F. Sehamberg, performed com- 
plement-fixation tests on acne patients, using polyvalent antigens 
of. colon bacilli isolated from acne .patients, and also, as a control, 
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colon Imcilla were isolated from normal persons not afflicted 
with acne. In all 57 ]>aticnts with acne were studied, and 
out of this number 03.1 per cent, gave positive fixation with 
the colon acne while only 32 per cent, gave positive fixation tests 
with the colon normal. The degree of fixation was much stronger 
with the colon acne than with the colon normal. Those serological 
findings would seem to indicate that disturbances of the gastro- 
intestinal tract were factors in the causation of acne vulgaris, a 
fact long suspected on clinical grounds. 1 2 * 

We have recently studied the question of “food anaphylaxis in 
acne vulgaris.” We tried this test in M patients afflicted with 
this disease, and while we obtained some positive reactions, in the 
large majority of patients the correction of the diet in accordance 
with the findings of the test did not show any favorable impression 
upon the acne. 

It is our belief that the metabolic disturbance in acne is not along 
the lines of food sensitiveness. 5 

Age as a factor in acne lias been known and emphasized for a 
long while. It is a well-established fact that puberty is an important 
predisposing factor in the development of acne. It is unusual to 
see acne before the eleventh or twelfth year, although wc have 
recently observed a case in a girl, aged nine years. It can be stated 
that acne vulgaris is most common between the fifteenth and thir- 
tieth years, although cases are observed until the age of forty years. 

Just what is the causative relation between seborrhea in its 
various types and acne cannot be stated definitely. In our records 
there were 3-1 instances in which there were notes relative to 
seborrhea of the scalp and face among acne patients. Out of this 
number 20 did not have any seborrhea and 14 had this condition 
either on the face or scalp, or both. 

It has long been maintained that anemia played a role in the 
etiology of acne vulgaris. We studied the hemoglobin and red 
cell count of 4S patients with the following conclusions: 

1. Out of this number S patients showed a hemoglobin record 
varying from GO to 80 per cent., with a corresponding red cell 
count; 3 were between 60 and 65 per cent. 

2. Fourteen cases showed hemoglobin records varying between 
SO and 90 per cent., while the remaining 26 patients liad hemo- 
globin records varying from 90 to 96 per cent. The anemia mani- 
fested by these patients was of the clilorosis type. 

A stud}" of the sugar content of the blood in acne vulgaris shows 
the presence of hyperglycemia in a certain percentage of patients. 
In 30 cases of ordinary acne studied by Schwartz, Heimann, and 

1 For further report see Complement-fixation in Acne Vulgar's, by Drs. A. Strickler, 
John A. Ifolmer, and Jay F. Schamberg, Jour. Cutan. Dis., March, 1910 

2 For fuller report on food anaphylaxis in relation to acne see author's paper 

Food Anaphylaxis in Dermatology, with Special Reference to Eczema. 
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Mahnken 7 showed increased blood sugar, while in the 7 cases of 
indurated acne which these authors studied, none failed to show a 
hyperglycemia. 

The urinary findings in acne are not of any great consequence. 
In our investigation and in the work of other observers excessive 
indican is found at times in acne. Bulckley in a study of 44 cases 
found nothing abnormal in the chemical study of the urine, while 
microscopically there was found in a comparatively few instances 
uric acid, urates, and oxalate of lime deposits.- 

In regard to the connection between disturbance of the utero- 
ovarian organs and acne in the female sex we have very much 
that is definite and accurate. 

The onset of acne at the age of puberty, the increase or the appear- 
ance of the eruption of acne at each menstrual epoch, the persist- 
ence of the eruption in some cases until some mechanical uterine 
difficulty is removed, and the appearance or the aggravation of the 
eruption during pregnancy, as hag* been observed, all point to some 
relation between the condition of the female reproductive system 
and acne. It must also be recognized that there are thousands of 
women suffering from disorders which are commonly regarded as 
causative of acne without the occurrence of the eruption, while in 
many cases of acne no sexual disturbance can be discovered. 

Bulckley in his analysis of 510 cases in whom there were recorded 
menstrual histories, concludes that in 191 nothing abnormal was 
stated; occasional disturbances were quoted in 60 and habitual 
derangements were recorded in 259 patients. The complaints 
among this latter class were very variable. A comparatively large 
number stated that their eruption was generally worse at each 
menstrual epoch, and some very few stated that it only appeared 
at that period. In our own records of 125 patients we have noted 
5 instances in which there were menstrual disturbance of one kind 
or another. That female patients will often remark that their acne 
gets worse at the menstrual period can be attested by most derma- 
tologists. 

A few words must be stated in this connection as to the alleged 
relation between matrimony and acne. The authorities are at wide 
variance on this question. Some follow Plenck’s dictum, “matri- 
inonium varos curat,” and some llebra’s assertion that “tempus 
varos curat,” and the truth probably lies between the two extremes. 
While statistics seem to prove that acne is more common among 
those living in a state of celibacy than among those in a married 
state, yet most observers are of the opinion that married life lias 
nothing to do with it. However, the state of matrimony entails 
better hygiene and more normal sexual life, all of which may 
reflect favorably upon the organism as a whole; and also married 
individuals are less apt to consult a physician in reference to a 
mild acnc than those enjoying single blessedness. 
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The size of the thyroid gland was observed in 28 instances, and 
ont of this number 7 showed glandular enlargement and 21 showed 
no change in the size of the thyroid gland. What relation this 
observation has to acne is difficult to say. 

There remains for us to discuss the bacteriology of acne vulgaris 
from the view-point of cultural studies and smears and also along 
the lines of complement-fixation. 

A study of the smears taken from acne lesions discloses the 
presence of acne bacilli in practically all cases in association with 
other cocci. Culturally it is possible in a percentage of cases to 
get a pure culture of the acne bacillus by the use of special media. 
Gilchrist in 96 cultures taken from pustules recovered the acne 
bacillus in 11 instances in pure culture, using a special medium. 
In our own work from some thirty efforts to obtain the acne bacillus 
in pure culture we were successful in three instances only. If the 
papules are utilized to obtain culture material it is more probable 
that the acne bacillus will be obtained than if the material obtained 
from the pustules be used. Gilchrist in his culture studies of the 
acne bacillus using the material obtained from papules found the 
acne bacillus in pure culture in 52 instances ont of 145 lesions 
studied, and in 15 instances the acne and staphylococcus were 
found in mixed culture. 

Schamberg has described a bacillus resembling the acne bacillus 
found in the sebum expressed from the follicles of the nose in normal 
individuals. 

Etiological studies along the principles of the complement- 
fixation test were first reported by Haase, who stated that he 
obtained 0 positive results from the 10 cases lie had studied. 

In our own studies, in conjunction with Dr. John A. Ivolmer and 
Dr. Jay F. Schamberg, in a scries of 57 cases we obtained 4S posi- 
tive results, or S4.2 per cent. 

With the staphylococcus antigen we obtained in the same series 
64 per cent, positive fixation, and there was no difference whether 
the staphylococci were obtained from acne lesions or from other 
pyogenic conditions. 

Conclusions. If we should be asked what in our opinion is the 
cause of acne vulgaris we would answer that acne is a complex 
disease, with a great many factors to be considered. 

1. Acne is due, in our belief, in the vast majority of instances, 
to the acne bacillus. 

2. That this organism is probably normally present on the skin 
of individuals not subject to acne, but in those individuals who 
develop the disease the acne bacillus, is activated by other factors. 

3. The activating factors are in a certain percentage of cases 
either the colon bacillus or its toxins, or both, as shown by the 
complement-fixation test and in a lesser degree by the staphylo- 
coccus or by both bacteria acting in conjunction. 
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4. To further substantiate the role of the colon organism in acne 
we have the indol experiments, which seem to indicate some varia- 
tion in the behavior of the colon acne organism from that of our 
normal controls. These indol experiments are, of course, only 
suggestive. 

5. It must be recognized that there are cases of acne due either 
to internal administration of certain remedies or to certain local 
applications. 

6. We noticed in a certain percentage of acne patients an increase 
in the size of the thyroid gland. The exact significance of this fact 
cannot be definitely stated. Some writers are of the belief that an 
increase in the size of this gland is an indication of intestinal toxemia. 

7. It is our belief that the use of cosmetics plays a role in the 
increase of this affection. 

8. From our studies we do not see any relation between food 
anaphylaxis and acne vulgaris. 

9. That among other factors puberty plays an important predis- 
posing role. 

10. Among other predisposing factors, seborrhea, anemia, 
derangement of the stomach, nervousness, and pelvic disease play 
a role of greater or lesser importance, but we feel that these never 
play the role as an exciting factor. 

We wish to express our thanks to all those who have aided us in 
this work, my hospital associates and nurses, all of whom helped 
to accomplish the work herein recorded, and, as always, we wish 
to express our thanks to our chief, Dr. Jay F. Schamberg, for his 
untiring courtesy to me. 


CHRONIC HEART-BLOCK . 1 

By John M. Blackford, M.D., 

SEATTLE, WASHINGTON', 

AND 

Fred A. Willius, M.D., 

ROCHESTER, MINNESOTA. 

(From the Mayo Clinic and the Mayo Foundation.) 

We have had an opportunity to observe 9 cases of chronic heart- 
block during the past two and a half years. The effect of thera- 
peutics in the last 4 cases seems worthy of presentation at this time 
because we have been administering a drug not hitherto mentioned 

1 PrcM-nud before tin’ Intmirlvin Clinical Sooiotv, Rochester. Minn Di-cemlfr 
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in cardiac treatment and Imvc been apparently successful in increas- 
ing the idioventricular rate, with marked relief of symptoms. 

Complete chronic heart-block is now recognized to be due in all 
cases to a functionally complete break in the auriculoventriculnr 
bundle. This failure of conduction is proved to be due to organic 
severance of the bundle in the great majority of all carefully 
autopsied cases, and we may assume that the few exceptions are 
failures in present methods of objective study rather than actual 
exceptions. 

'The pathology of chronic heart-block is too well known to justify 
elaboration. Inflammation and degeneration of the bundle, infil- 
trating gummata and neoplasms involving the bundle are the chief 
lesions described. \ nlvular disease or coronary sclerosis is usually 
present. Mitral disease is the most frequent valvular lesion. 

The changes in cardiac rhytlun progressing from a definite pro- 
longation of the aurieuloventrieular interval to the dropped beat, 
then to the 2-1 and 3-1 rhythm and finally to complete dissociation 
of rhythm are now fully recognized. The Stokcs-Adams syndrome 
results from circulatory changes which produce cerebral anemia, 
i. the syndrome may manifestly be due either to temporary 
stopping of the ventricles or in certain eases to little runs of rapid 
contractions which are inefficient in their pumping action. In 
certain cases the syndrome is brought on by exercise, since there is 
no compensatory increase in the ventricular rate. Cases have been 
reported in which complete block lias existed for many years with 
little or no discomfort to the patient and in which no other organic 
lesion was evident. However, such eases as we have seen them, are 
the small minority. Most patients with chronic heart-block are 
confirmed cardiopaths and subject to the Stokcs-Adams syndrome 
with its attendant dangers. 

We know that the vagus gives branches to the sinus node and to 
the aurieuloventrieular bundle, and that stimulation causes slowing 
of the heart by inhibition of the sinus and of the conducting bundle. 
The cardiac accelerator nerves have a similar distribution, but they 
act to increase the sinus rate. So far as has been proved they cause 
no increase of the idioventricular rate. Digitalis is recognized as 
stimulating the vagus and thus slowing conduction in the bundle, 
though therapeutic doses often produce no rate reduction in a sinus 
rhythm or tachycardia. No drug or measure is known which 
increases the idioventricular rhythm, yet such result is manifestly 
desirable in chronic heart-block. , 

Thyroid extract will excite a tachycardia in the normal organism. 
Such effect is produced probably by action on the accelerators or a 
direct stimulation of the sinus node, though no experimental work 
is available to prove this action. A large mass of clinical evidence 
without laboratory proof shows that thyroid extract markedly 
affects the myocardium, as illustrated by the irritable and rapid 
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action with concomitant myocardial degeneration of the thyrotoxic 
heart. 

During the examination of a ease of chronic heart-block we 
thought of attempting to increase the idioventricular rate by the 
administration of large doses of alpha iodin, the active constituent 
of the thyroid which Ivendall has isolated recently. The adminis- 
tration of this drug has been followed in 4 cases by marked improve- 
ment in the patients’ nutrition, associated with increased ventricular 
rate and cessation of the Stokes-Adams syndrome, though one 
patient has since died. The histories of these four patients are 
briefly as follows: 

Case I (134644). — Male, aged forty-two years. No history of 
rheumatism, tonsillitis, chorea, or lues. Following diphtheria at 
twenty years he suffered from occasional palpitation and rapid heart 
action for a short time, but made a complete recovery. A slow pulse 
was noted at times for eight to ten years, but he was considered 
healthy until two and a half years before coming to the Clinic, when 
during an attack of measles his doctor found his pulse 42. The 
pulse had been slow ever since, averaging 37, and never being faster 
than 40. The patient suffered from occasional spells of “palpi- 
tation.” He had gradually become dyspneic and unable to work, 
but had never been in bed. Two weeks previously he began having 
“sinking spells;” he suddenly became dizzy and his heart seemed 
to stop. He was momentarily unconscious without convulsions and 
with instant recovery. Any exertion brought on a spell. During 
the previous few weeks lie had ten to twelve such spells a day. 

Physical Examination. Blood-pressure 112-60. Pulse 36. Heart 
6 inches to the left and a very loud, harsh systolic mitral murmur 
with heaving apical impulse. 

Diagnosis. Bradycardia with mitral lesion, probably double, 
and myocardial insufficiency. Electrocardiogram showed complete 
dissociation with auricles 71, ventricles 36. Wassermann negative. 
The administration of gr. of atropin by mouth caused no change 
in the action of the heart. 

Treatment. The patient was put on alpha iodin, 3 mg. daily, 
with prompt rise in auricular rate in five days to 88. On the tenth 
day the ventricular rate increased to 40. The spells disappeared 
after several days of treatment. For eleven months there were no 
spells and the pulse was 40 to 4S constantly. During this time he 
came to the Clinic five times for observation. The medicine then 
gave out, he had no treatment for a few days, and the spells (Very 
violent) promptly returned. The pulse slowed to 32 and he came 
back for observation and treatment. When coming to the Clinic 
he fell on the street and cut his head. During the first few days 
3 mg. of alpha iodin were given daily, and as before there were 
repeated hard spells with many little ones. After two weeks of 
treatment he was dismissed to continue medication at home. Five 
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months Inter lie reported that lie was doing light farm work and had 
had no further spells, llis ventricles now average -18 and auricles 
10 .'). 



Fig. 1 (Case 134G14). — Lead II. Complete dissociation. (1) Auricles 75; ven- 
tricles 32; alpha iodin administration bcitun; (2) auricles S3, ventricles 40; (3) auricles 
10G, ventricles 10G; (4) auricles 105, ventricles 45. 


This patient was relieved of symptoms during sixteen months 
without relief of the block. The idioventricular rate increased, with 
marked improvement in general nutrition and a gain of 15 pounds 
in weight. His improvement apparently depends on continued 
medication, evidenced by prompt return of the syndrome when 
medication is stopped. 

Case II (173079).— Male, aged sixty-four years. No tonsillitis 
or rheumatism. Denied venereal infection. He had had la grippe 
twenty years previously, and following this, dyspnea and at times 
pounding of the heart, but he entirely recovered. Three years 
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previously he began, to be dizzy and was treated for heart trouble. 
Edema of the legs was noted two years later. Recently he had two 
fainting spells, possibly apoplectic. He had known of a very slow 



Flo. 2 (Case 173070). — Lead II {.honing: (1) Ventricles 32 with complete dissoria- 
tion; (2) sinus rhythm reestablished after alpha iodin; (3) complete dissociation 
reestablished after medication was discontinued; ventricular rate 33; (-1) ventricular 
rate increased to -10 under alpha iodin; and (5) ventricular rate -13 under treatment. 


pulse for at least four months, and during this time exertion had 
caused “dizzy spells” lasting a few seconds. lie immediately 
stopped exertion until he felt well again. 
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Physical Examination. Heart 5 inches to the left ahd 1 incli 
1o the right; rate 30; loud systolic blow at apex. Eye-grounds 
showed arteriosclerotic vessels and rather lmzy disks. The brachials 
were very sclerotic. Electrocardiogram showed complete block, 
with auricles (Hi, ventricles 32. Wasserinann negative. 

/ rrat innit. Digitalis, 20 drops, three times a day, and alpha 
iodin, 2 mg., was begun September 2.5, 1910. September 2S sinus 
rhythm (rate 90) was restored, but with marked evidence of impaired 
intraventricular conduction, as evidenced by the widespread R 
wave. Medication was discontinued on October 5, and during one 
week of observation the sinus rhythm was maintained. The patient 
went home for a month, then returned, with his block reestablished 
for one week, lie was again placed on the same treatment, and his 
ventricular rate increased from 32 to -1-1 in a few days. lie again 
asked to go home for a day and the next morning, at his home, 
dropped dead. Permission for necropsy was not obtained. 

It is evident that in this case the block was functionally but not 
anatomically complete. The increased irritability produced by the 
alpha iodin appears to have relieved the functional block by increas- 
ing the irritability of the junctional tissues along with the myo- 
cardium. After medication was stopped the relief continued for 
four weeks, with marked subjective improvement. The block 
recurred, however, and the patient died suddenly twenty-two days 
later in spite of the fact that his ventricular pulse was again 
responding to the treatment. 

Cash III (1-1.5901). — Male, aged sixty-one years. Neisserian 
infection twenty-five years previously and lues questionable. Was- 
sermunn negative. He complained of stiffness of the spine and 
dizziness on exertion. The cardiac history was of four to six years’ 
duration. He had attacks of an “all-gone feeling,” extending from 
stomach to neck, and momentary dizziness. Such attacks usually 
followed exertion, but occasionally came on at other times. 

Physical Examination. General condition fair. Pulse 36 to 40. 
Heart 41 inches to the left, with loud systolic blow oVer the whole 
pericardium. There were a very marked spondylitis deformans and 
a large right branched kidney stone. The dental roentgenogranis 
were negative. Electrocardiogram showed complete block with 
auricles 107, ventricles 41. 

Treatment. Operation for the kidney stone was obviously not 
indicated. After observation in the hospital for five days, during 
which time the pulse averaged 41, with 32 and 50 as extremes, the 
patient was given alpha iodin, 3 mg. daily. On account of nervous 
symptoms this amount was dropped to 1 mg. on the seventh day and 
the observation' continued for eleven days while alpha iodin was 
given. During this time the pulse averaged 44, with 32 and 60 as 
extremes. At this point, in spite of improvement, subjective and 
objective, the patient was obliged to leave the Clinic. A month 
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later his 'brother, a physician, wrote that he had had no further 
dizzy spells, but it had been necessary to reduce the dose of alpha 
iodin on account of nervous symptoms. 

Case IV (163350). — A married woman, aged twenty-five years. 
No venereal history. Wassermann not taken. She had had repeated 
attacks of tonsillitis. Three years previously she fell and struck her 
lower back. The pain was very severe for a week and was then 
relieved by the discharge of a large quantity of pus through the 
rectum. A week later she had an attack of tonsillitis, and after a 
week of illness she began vomiting repeatedly and had repeated 
fainting spells. A physician was called who found her pulse 28. 
There was a fair recovery from symptoms and the patient was in 
fair health except for dyspnea for a year. One morning she suddenly 
fell over and remained unconscious for nearly an hour. During this 
time she was said to have been very blue and to have had a very slow 
pulse. Since then, two years before coming to the Clinic, she had 
had repeated sinking spells, with slow pulse, usually brought on by 
exertion. 

Physical Examination. The heart was 4§ inches to the left and 
the pulse 42. Blood-pressure 15S-78. The beats were irregular 
and there was a faint systolic murmur at the apex, with only slight 
transmission toward the axilla. The tonsils were moderately 
enlarged, with marked evidences of chronic tonsillitis. An electro- 
cardiogram on the first day showed a ventricular rate of 60, due to 
repeated ventricular extra systoles, with auricles 92. 

Treatment. One-half mg. alpha iodin was administered daily. 
The auricular rate rose within five days to 120 and within nine days 
to ISO. The ventricular rate averaged 45 to 48. The patient then 
left the Clinic. Eight months after the beginning of the treatment 
she wrote: “My health is fine and I am gaining every day. I can 
do as much work as the average woman, and not get very tired 
either.” 

In this case there was complete cessation of the Stokes-Adams 
syndrome for eight months after two years’ duration, during which 
time it had occurred often. Circumstances prevented a closer study 
of the ventricular rate, but the result seems fairly conclusive when 
studied with other cases. 

In addition to these 4 cases there have been 5 other patients ob- 
served but not treated since November 1, 1914. The total number 
of cases, 3 women and 6 men, may be summarized as follows: One 
patient was twenty-five years of age, 2 were in the forties, 1 in the 
fifties, and 5 in the sixties; 1 gave a history of gonorrhea, but none 
gave histories of syphilis; 6 showed negative YVassermanns. Only 
one patient had a history of rheumatic fever; 2 others admitted 
vague rheumatic pains. In 2 instances the trouble seems to have 
followed diphtheria, and la grippe may have been the etiological 
factor in 4; 7 of the 9 patients gave a history of the Stokes-Adams 
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syndrotnc, ttnd all but 1 had cardiac murmurs; 3 of these showed 
clinical predominance of an aortic lesion and 5 predominance of a 
mitral lesion. Of the 7 patients concerning whom word has been 
received recently. 3 arc dead, all dying in typical Stokes-Adams 
attacks. 

Summary. 1 . Alpha indin quickens the idioventricular rate in 
complete heart-block. This is followed by marked subjective relief 
to the patient. The drug must be pushed to the tolerance of the 
patient and the dose then reduced to the largest amount that can 
be taken without discomfort. The auricular rate increases much 
earlier and to a much higher figure proportionately than the 
ventricular rate. 

*2. In 0 eases of complete heart-block S patients gave evidence of 
definite valvular disease, mitral disease predominating. The ninth 
patient had advanced nephritis. 

3. In none of these 0 eases was there a probable venereal etiology. 

-I. .Six of the patients gave a history of probable etiological infec- 
tions with the streptococcic group, /. r., chronic arthritis (1 case), 
la grippe and tonsillitis (5 cases). Diphtheria seems to have been 
responsible in 2 instances. The ninth patient did not give a history 
to previous infection on careful inquiry, but at autopsy a large mul- 
berry calcified nodule was found involving the bundle and one cusp 
of the aortic valve. No other pathology was evident. 

5. Digitalis should be used in all eases of chronic heart-block in 
which there is evidence of myocardial insufficiency. 

0. Wc do not know the effects of long-continued administration 
of large doses of alpha iodin in patients not suffering from thyroid 
insufficiency. Therefore we believe that for the present this medi- 
cation should be used only to relieve the Stokes-Adams syndrome 
in chronic heart-block. 


VITILIGO AND SYPHILIS OF THE CENTRAL NERVOUS SYSTEM. 

By E. Murray Auer, M.D., 

CENTRAL INDIANA HOSPITAL, INDIANAPOLIS, INDIANA. 


Vitiligo, characterized by an irregular, patchy distribution of the 
pigment matter of the skin, in which smooth, white patches of vary- 
ing size and extent are produced, surrounded by an area in which 
the pigment is augmented, has long been known, but it is only 
recently that attention has been drawn to the frequency of its 
occurrence in syphilitic individuals. 

In 1SS9 Tennesen reported the case of a syphilitic in whom there 
developed a vitiligo of the head, trunk, and lower limbs. Ducastel, 
in 1S92, suggested the possible relationship between vitiligo and 
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syphilis, and Thibierge, in 1905, again raised the question of such a 
relationship. Pierre Marie and Crouzon 1 reported a case in which 
there appeared simultaneously a syphilitic eruption and vitiligo, 
and stated: “It is interesting to note another example of this 
manifestation of syphilis, since cases of vitiligo are sufficiently rare, 
and despite their observation the relationship between vitiligo 
and syphilis is not well known.” In their presentation of a case 
exhibiting the simultaneous development of vitiligo and tertiary 
syphilides, Gaucher, Gougerot and Auderbert 2 differentiated these 
two conditions and demonstrated that vitiligo was not succedent 
upon other syphilitic skin manifestations. Bacaboglu and Parhon 3 
reported a case of vitiligo of congenital origin in a patient present- 
ing, together with many syphilitic manifestations, several isolated 
patches of vitiligo and a more extensive girdle-like area, and observed 
that this segmental distribution occurred with a bilateral lesion 
of the groups of origin of the sympathetic fibers in a definite region 
of the spinal cord. In the consideration of a, case of syphilitic spastic 
paraplegia with generalized vitiligo, Guillain and Laroche 4 main- 
tained that while vitiligo occurred in other conditions, the relation 
of this cutaneous lesion to syphilis was indisputable. Crouzon 
and Foix 5 * in the discussion of a case of hereditary syphilis in a 
young girl, aged nineteen years, in whom vitiligo had appeared at the 
age of ten years, raised the question of the possible syphilitic origin 
of certain juvenile forms of vitiligo. Merklen and Leblanc 0 main- 
tained that “if it was extreme to attribute vitiligo to syphilis its 
presence in an individual ought to serve as a possible indication of 
syphilis.” The presence of vitiligo in a case of hereditary syphilis 
presenting a right hemiplegia and epilepsy was noted by Etienne. 7 
Zelenev 8 from the statistical study of 52 cases of vitiligo considered 
etiologically two forms of vitiligo, tubercular and syphilitic. Dc- 
jerine® stated that vitiligo was sometimes seen in tabes. 

'While it is true that vitiligo has been reported as occurring in 
exophthalmic goitre (Trousseau, Raymond, etc.), after a psychic 
trauma (Dcjerine), with chorea (Mallinckrodt), after an attack of 
scarlet fever (Hill), and with keratoma palmaire (Friedlander), yet 
the presence or absence of syphilis in the individual had rarely been 
sought for. 

Case I. — X. G., a while male, aged thirty years, was admitted 
to this institution July 20, 191G. Diagnosis: taboparesis. He had 
a history of syphilitic infection at nineteen years of age. On 
examination it was found there was marked dementia, anisocoria, 

1 Hull, el m'sn. do In. Soc. in'd. do.< hop. de Paris Juiilet 11, 1912. 

; Bull, do la Soo. franc, do dcrmatocniphio ot s-yphilo^raphie, Mai, I'.ii.'i. 

5 Xouv. iooiiop. do la S.dpClrioro, Jtiillet-Aout, 1913. 

* Hull o( mom. do la Soo. mod. dcs h£>j>. do Paris Janvier, 1911. 

5 Ibid.. Mai. 1911. « Ibid. 

* Jour. ru«— e do.- mnl. rutan. el vonor., .Tuin. 191.1. 

* Sorninl.u'io do- afloo. du -v.-i'ino norveuv. 

vol. 1.11. no. 4. — ocTomat, 1917. 20 


; Ibid. 
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ArK.vlI-Rohcrt.son pupil, speech defect, nnd the knee-jerk was found 
to he present on the right on reinforcement hut absent on the left. 
Neither Aehilles-jerk was obtained. There was no ataxic manifes- 
tations in the upper or lower limbs and no disturbances of the deep 
or superficial sensations. Vitiligo was marked over the back of both 
hands and on the back of the neck, and is said to have dated 
from early in the year 1914. The Wassermann of the blood was 
strongly positive. The spinal fluid was clear, with 177 cells per 
cubic millimeter. The Wassermann was strongly positive. The 
Noguchi test was positive and Lange’s colloidal' gold curve read 
; > -5 ~5 - 5 -5 -5 -5 ~5 - 4-2 . His physical examination was negative. 

Cash II. — ,T. II. , a white male, aged thirty-one years, was 
admitted to this institution February 19, 1915. Diagnosis: paresis. 
The patient is said to have had a specific infection in 1912. On 
examination it was found that the pupils were irregular, unequal, 
and reacted poorly and within narrow limits to light, but promptly 
in accommodation. The knee-jerks and Aehilles-jerk were exagger- 
ated, more markedly so on the right side. There were no sensory 
disturbances. The patient frequently complained of severe pains 
of a transitory character in the legs. lie was hallucinated, disori- 
ented, mentally deteriorated, and had no insight into his condition, 
lie exhibited exaggerated ego, ideas of grandeur, influence, and 
persecution of a paranoid type. The Wassermann reaction of the 
blood was strongly positive. The spinal fluid was clear, with 51 
cells per cubic millimeter, and the Wassermann was strongly 
positive. The Noguchi test was positive and Lange’s colloidal gold 
curve read 5-5-5-5-5-5-4-2-1-0. There was an extensive vitiligo 
over the chest, said to have made its appearance four.or five years 
ago. The physical examination was negative. 

Care III. — J. NT., a white male, was admitted to-this institution 
May 11, 1915, at which time he was possessed with the idea that he 
had many great inventions that would astonish the world, and would 
like to live to be as old as Methuselah so as to show the people that 
there was another great man besides the prophet. There was an 
exaggerated ego and ideas of persecution. No hallucinations were 
elicited. His papers stated that he had patents which he wished to 
lay before the President to stop the European war, that he wanted 
to marry the President’s daughter, had great ideas of wealth, and 
would build an enormous hotel in the country. He gave a history 
of previous primary and secondary syphilitic manifestations of 
inexact date. On examination there was no motor disturbance- 
evinced in walking or standing or in any of the finer tests of the 
upper or lower limbs. There was no ptosis or facial palsy. The 
pupils were unequal, irregular in outline, and the right pupil was 
eccentric. Both pupils reacted sluggishly to light, the right more 
than the left, but promptly in accommodation. On repeating 
the test phrases he showed tremor of the lips, hesitancy, reduplica- 
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tion, and omission of syllables. The deep reflexes of the upper 
limbs were present, prompt and equal. The knee- and Achilles- 
jerks were exaggerated, more so on the right side. There was no 
patellar or ankle clonus, no Babinski or Oppenheim reflexes, and no 
disturbance of the superficial or deep sensations. There was a well- 
m a iked vitiligo about the neck, over the dorsal surface of both hands, 
and well up over the extensor surface of the forearm and elbow. 
There was 'extensive vitiligo about the genitalia, spreading down 
almost to the knee or the internal surface of the thighs. On the 
scrotum the hair on the clear areas was gray while that of the 
pigmented areas was brown. Vitiligo first made its appearance on 
the hands ten years ago. On October 26, 1916, the Wassermann of 
the blood was doubtfully positive. The spinal fluid was clear under 
normal tension and contained 4 cells per cubic millimeter. The 
Wassermann was negative. Pandy’s test was positive. There was 
a small amount of albumin, and Lange’s colloidal gold curve read 
0-0-5-5-5-5-4-3-0-0. 

Case IV. — It. W., a white male, was admitted to this institution 
October 24, 1911, at which time he is said to have been discontented, 
had no control, over himself, thought everyone his enemy, and 
wanted to start in business. He gave a history of a syphilitic infec- 
tion at twenty-one years of age. In 1896, at thirty-eight years of 
age, he suffered a left hemiplegia, at which time he was given anti- 
specific treatment. From 1904 to 1910 he was confined in the Bich- 
mond State Hospital. From February 15, 1913, to March 17, 1913, 
he received three intravenous injections of neosalvarsan. Previous 
to this there was a positive Wassermann on the blood and spinal 
fluid. On recent examination the patient in walking exhibited a 
hemiplegia of the left side. His station and gait were good, with 
the eyes open ‘and closed; he wrinkled both brows equally well, 
and there was no ptosis or facial palsy. The pupils were central, 
irregular in outline, and reacted promptly to light direct and con- 
sensual and in accommodation. The tongue was protruded straight 
in the median line, and there was no defect of speech. The grip of 
the right hand was slightly better than that of the left. There was 
tremor of the hands on extension, more marked on the left side, and 
in the performance of the synergic tests of the upper limbs there 
was slight tremor of the left hand but no overlapping. The tendon 
reflexes of the upper limbs were present and prompt, with no appre- 
ciable difference of the two sides. The knee- and Achilles-jerks 
were exaggerated, more so on the left side, and there was a positive 
Babinski on plantar irritation of the left foot. There was no ankle 
clonus. Stercognostic perception was unimpaired, and there was no 
disturbances of the deep or superficial sensations. The physical 
examination was negative except for slight evidence of a beginning 
arteriosclerosis of the radials. The patient had never suffered dizzy 
spells or headaches. There were copper-colored scars over both 
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shins. \ itiligo was well marked over the neek, extending up on to 
both cheeks. There were a few areas over both scapula:, and the 
dorsal surface of both hands extending over the elbow and extensor 
surface and pronounced vitiligo over the plans penis, but not about 
the scrotum, perineum, or thighs. The onset of the condition could 
not, be accurately ascertained. October 2(5, 1010, the Wassermann 
on the blood was negative. The spinal fluid was clear under 
increased tension and contained 5 cells per cubic millimeter. The 
\\ assermann on the fluid was negative. Tandy’s test was positive, 
there was a small amount of albumin present, and Lange’s colloidal 
curve read 0-I-5-5— ]-3~3-2-0~0. 

The cytoiogical and serological findings of the last two cases are 
of interest, since despite the clinical manifestations neither showed an 
increased cell count nor gave a positive Wassermann reaction, while 
the globulin and albumin tests were positive and the colloidal gold 
curve read decidedly in the “luetic zone.” By many such an occur- 
rence is considered as foreshadowing a latent lues. Lee and Hinton 
considered the colloidal gold test as more delicate than the Wasser- 
inaim reaction, and in view of this they with many others expressed 
the belief that reactions typical in the luetic zone confirmed the 
clinical suspicions of syphilis of the central nervous system even 
though the Wassermann reaction was repeatedly negative. 

Miller and Brush in the examination of 252 spinal fluids from cases 
of syphilis of the central nervous system failed to find the com- 
bination of a positive Wassermann reaction with a negative or weak 
colloidal gold reaction, and further stated there can be no doubt that 
a strong gold reaction occurred when the Wassermann reaction was 
absolutely negative. 

From a study of the results of these different observers one may 
conclude there is no apparent relation between the colloidal gold 
curve and the cell count, but that there apparently existed a close 
relationship between the increased globulin content and a positive 
colloidal gold reaction. 

In conclusion I wish to draw attention to the early occurrence, as 
compared with the other symptoms, of the skin manifestations, the 
appearance of which should make one strongly suspect a syphilitic 
condition in the individual, and, further, to the symmetrical and 
segmental distribution of the areas suggesting a lesion of the central 
rather than of the peripheral nervous system. 
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The Treatment of Diabetes Mellittjs, with Observations 
upon THE Disease Based upon One Thousand Cases. _ By 
Elliott P. Joslin, M.D., Assistant Professor of Medicine, 
Harvard Medical School; Consulting Physician, Boston City 
Hospital; Collaborator to the Nutrition Laboratory of the 
Carnegie Institution of Washington, in Boston. Second edition. 
■ Pp. 440; illustrated. Philadelphia and New York: Lea&Febiger, 
1917. 

The second edition of this work, appearing so shortly after the 
first, bespeaks its warm reception. It is the fruit of nineteen years 
of practice, in which 1 300 cases of diabetes were treated. It presents, 
very clearly, the recent advances in the treatment of diabetes, and 
being based on personal observations, is of distinct practical value, 
the author stating in the preface of the first edition that he has 
honestly tried “to let the 400 fatal cases tell their useful lessons to 
the GOO living.” The volume is divided into seven sections. Section 
I presents statistical studies upon the course and treatment of 
diabetes mellitus. The statistics, offered in concise form, present 
very strikingly the increase in the incidence of the disease as well as 
the recent great improvement in the treatment. Heredity, etiology, 
cause of death, etc., arc also discussed with tabulated data included. 

Section II deals with the important factors in treatment, empha- 
sizing particularly the value of physical exercise and fasting. Hyper- 
glycemia is well presented, tables adding materially. Blood fat, 
metabolism, and then the nature of diabetic acidosis and its relation 
to coma arc discussed in turn. 

Section III covers the examination of the urine, blood, and 
respiration. The contents of this section contain much of interest 
to both clinician and laboratory worker, for the most recent and 
most useful tests are described, including, for example, Bang’s 
method for blood-sugar, tests for the carbon-dioxide tension in 
alveolar air, etc. 

Section IV, after a discussion of the diet in health, takes up the 
diet in diabetes more in detail. Many suggestions are given, valu- 
able alike to the physician and patient. 

In .Section Y will he found the treatment. Under prophylaxis 
arc considered the early diagnosis, heredity, obesity, infections, 
pregnancy, etc. Next the classification for treatment and for 
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prognosis is followed by dietetic treatment based more upon recent 
advances, basting receives much emphasis. The author next 
discusses the management of mild and of severe eases, “follow-up 
methods, eases unsuccessfully treated by fasting, and special 
dietetic methods. 1 he treatment of acid intoxication emphasizes 
particularly the importance of prevention and the treatment of 
threatening coma. ( duplications, surgery, pregnancy, etc., receive 
their share in the well-rounded methods of treatment. 

Section \ I, on aids in the practical management of diabetic 
eases, contains much that the patient should know, the author 
speaking of it as his “diabetic’s primer/' and only “regrets that it 
is not still simpler." This section is an equally useful one for the 
nurse. Various charts, including one for history and another for 
dietary and urinary records, are good. Actual diets employed 
to render patients sugar- and acid-free are given, with a few notes 
concerning the individual eases which lend an interesting personal 
trend, as indeed does the frequent reference to individual eases 
throughout the volume. Both hospital and ambulatory treatment 
are considered in detail. 

Section VII cannot be too highly recommended, containing, as it 
does, so much of practical value in the discussion of foods and their 
composition. American food materials, composition of diabetic 
foods, receipts, menus, tables of equivalents, etc. 

The arrangement of the subject matter is systematic throughout, 
the tables and charts, headings and subheadings rendering the book 
most convenient for either rapid reference or study. 

Much in the first edition has been condensed, illustrative tablets 
revised, new tables added, and fresh material included. A record 
of the subsequent history of most of the cases mentioned in the 
earlier edition increases the interest of this volume. 

In conclusion, I know of no recent book on diabetes mellitus that 
is of more value to the practitioner. It is a credit also to the 
publishers. A. H. H. 


Progressive Medicine. A Quarterly Digest of Advances, 
Discoveries and Improvements in tiie Medical and Surgical 
Sciences. Edited by Hobart Amory Hare, M.D., Professor of 
Therapeutics, Materia Medica and Diagnosis in the Jefferson 
Medical College, Philadelphia, etc. Assisted by Leighton. F. 
Apple, wan, M.D., Instructor in Therapeutics, Jefferson Medical 
College, Philadelphia, etc. Vol. I, March, 1917. Pp. 314; 23 
illustrations. Vol. II, June, 1917. Pp. 355; 97 illustrations. 
Philadelphia and New York: Lea & Febiger, 1917. 

The first volume of this well-known and widely read review of 
medical and surgical progress for 1917 appeared in March. It opens 
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with a very interesting discussion of the surgery of the brain by 
Dr. Charles H. Frazier. He follows this by an able article on the 
pineal and pituitary bodies, and gives a careful resume of the recent 
literature on these subjects. He then takes, by a consideration of 
brain tumors, brain punctures, fractures, and wounds of the skull, 
and follows this with a discussion in detail of the recent advances in 
surgery of the face, jaws, neck, and thyroid gland. The article 
concludes with a consideration of the literature on the mammary 
gland. 

Dr. George P. Muller contributes ah instructive article on surgery 
of the thorax, the first part of which is devoted to injuries of the 
heart and chest during war. 

Dr. John Ruhrah contributes his usual interesting and careful 
article on infectious diseases, thirty-five pages of which are devoted 
to poliomyelitis. 

Dr. Floyd M. Crandall discusses at length diseases of children 
and devotes a third of his article to infant foods and feeding. 

• Dr. George M. Coates reviews the literature on rhinology, laryn- 
gology, and otology in a very thorough manner, and particularly 
discusses diseases of the accessory sinuses and sinus operations. 

Vol. II opens with an instructive article on hernia by Dr. William 
■ B. Coley, in which he discusses the subject at length. 

Dr. John C. A. Gerster then follows with an article on the various 
forms of gunshot wounds of the abdomen in war. Other operations 
on the stomach, duodenum, and intestines are discussed at length. 
The literature on surgery of the rectum is given a careful review, 
and the remainder of the article is devoted to a discussion of the 
surgery of the liver and bile passages and of the spleen. 

Dr. John G. Clark then gives us his careful and complete review of 
recent progress in gynecology, and devotes the first twenty-seven 
pages to cancer of the uterus. Other conditions of the uterus are 
then taken up and carefully considered. He discusses in detail the 
non-malignant conditions of the uterus, diseases of the Fallopian 
tubes, ovaries, vulva, and vagina, and gynecological pathology 
and diseases of the female urinary system are taken up in turn. 
Syphilis of tire female genito-urinarv system is considered in the 
last part of the article. 

Dr. Alfred Stengel gives us in his article on diseases of the blood, 
diathetic and metabolic diseases, diseases of the thyroid gland, 
spleen nutrition, and the lymphatic system a very comprehensive 
review of the literature on these different subjects. Diseases of 
the blood is very fully discussed in forty-two pages of the article, 
the remainder of which is devoted to a discussion of diabetes. 

The last article in Vol. II is contributed by Dr. Edward Jackson 
on ophthalmology, in which he discusses, in his usual painstaking 
manner, the various phases of diseases of the eye. S. S. 
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A l’itA<Tir.u. Tr.xr-iionK or Intuition, Immunity am; Smcinc 
1ih;kai’Y, with Siixtat. linn:ui:xcr.K to Immunological 
1 1 .< unit. By .lonx A. Koi.muk, Aid)., D.l’n., Instructor of 
Fxperimenfal Pathology, l niversity of Pennsylvania. Pp. SflO; 
PIG original illustrations, IG in colors. Philadelphia and London: 
15. Saunders Company. 


J ms work is of convenient size, and is printed in clear type on 
good paper. 'I lie subject matter is divided into five parts, dealing 
with, first, general immunological technic; second, principles of 
infection; third, principles of immunity and special immunological 
tcclmic; fourth, specific therapy; fifth, experimental infection and 
immunity. 

Part 1 is of peculiar interest to the student and the laboratory 
worker. It is given over to a description of the equipment for sero- 
logical work, drawing of pipettes, care of glassware, collection of 
human and animal blood and fluids, methods of animal inoculation, 
production and preservation of immune sera, etc. 

Part II contains a clear presentation of the subject of infection, 
the mode of infection, and the action of the various infective agents. 

Part III covers the theory of immunity, the different types of 
immunity, the study of opsonic index, and tire preparation, standard- 
ization, and administration of bacterial vaccines and the preparation 
of antitoxins and antivenoms. Ferments and antiferments and the 
tcclmic of the Abdcrhalden reaction are thoroughly considered. 
This chapter needs to be brought up to date, as the ideas as to the 
mechanism of specific ferment action are daily changing. The 
various agglutinative and lytic phenomena and cytotoxins, colloids, 
and anaphylaxis arc each given a separate chapter. The subject 
of complement-fixation, and especially the Wassermann reaction, is 
covered in three chapters. In dealing with the subject of antigens 
not enough stress is laid upon the danger of false positive results 
with the use of cholesterin reinforced antigens, although tire author 
admits an error of about 5 per cent, positive reactions with speci- 
fically negative sera. "While it is true that it is desirable, as nearly 
as possible, not to get negative results in any case of syphilis, the 
possibilities of disastrous results from a false positive reaction are 
so great that a positive result with cholesterinized antigen should 
never be reported as “Wassermann positive” in the face of a negative 
with, a satisfactory specific liver antigen, except possibly, in treated 
cases of known syphilis. It has an undoubted value in the case of 
sera which give a “delayed negative” result with specific liver 
antigen. 

The list of “ordinary doses for adults of the various bacterins,” 
as given in Chapter XIII, would appear entirely too large, at least 
for the minimum doses given. The reviewer has seen at least one 
with a severe reaction to a dose of 20,000,000 of Staphylococcus 
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aureus vaccine, the minimum dose for which organism is given by 
Kolmer as 100,000,000. The minimum dose for the other organisms 
in the list is proportionately high. No mention is made of the 
sensitivity of the individual to foreign protein. It is advisable to 
inquire into the sensitivity to pollen,, animal protein and reaction 
to any previous vaccination in every case to be inoculated with 
bacterial vaccine. The presence or absence of sensitivity to foreign 
protein indicated by the answers to such questions are often very 
helpful in deciding on the primary dose to be administered. 

Part IV contains chapters on anaphylaxis, vaccine therapy, serum 
therapy, and chemotherapy. 

Part V, dealing with experimental infection and immunity, is of 
special value to the student, and takes up experimentally all the 
principal problems covered in the first four parts. 

The index is quite complete, and so far as I have been able to 
observe there arc no mistakes in its reference to the text. The many 
illustrations are excellent and add very materially to the text, 
although the style throughout is so simple and clear as not to need 
much illustrating. II. F. 


Some Personal Recollections of Dr. Janeway. By James 
Bayard Clark. Pp. 30. New York: G. P. Putnam’s Sons, 1917. 

It is marvelous how vivid an impression of the essential character 
of a great man these few pages give. Ilis was a life in the words 
of the author, “A life worth knowing about for those with ideals; 
a life to study for those who are sincere; a life with a lesson for every 
student of medicine.” For all such this little book will be a delight 
and an inspiration. O. II. P. P, 
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Report of Studies Concerning Acute Lobar Pneumonia. — The 
method and results of the treatment of ncutc lobar pneumonia by sera 
are discussed by Com: {Jour. Am. Med. Assn., 1917, lxix, 7, p. 505). 
In the Rockefeller Hospital they have determined the type of infecting 
organism in over 500 cases and have found that about 33 per cent.. of 
the cases arc due to infection with Type I pneumococci, 33 per cent, 
to Type II pneumococci, 10 to 15 per cent, to Type III, and the 
remainder to infection with pneumococci of Group IV. The mortality 
in infections with the various types seems to be of average severity in 
Type I and II, or about 25 per cent, to 30 per cent.; in severe infections 
with Type III about 50 per cent.; the cases in Group IV are milder, 
the mortality usually ranging from 10 per cent, to 15 per cent. The 
determination of the type of infecting organism and of the grade of the 
infection as evidenced by the number of colonies per cubic centimeters 
in the blood plates are of value in prognosis. The use of sera in treat- 
ment has shown that the serum made for infections with Type II pneu- 
mococci is of low potency and consequently of little value in the treat- 
ment of the disease. However, the serum for the Type I cases has 
given very satisfactory results. In a series of 105 cases of this type 
treated by serum in the Rockefeller Hospital only eight died, and of 
these there were only two in which the serum was adequately applied, 
or in which any success could have been expected from this form of 
treatment. During the past winter 35 cases were treated of which only 
two died. The treatment requires the determination of the type of 
infecting organism, as polyvalent sera should not be used, because the 
serum reactions should not be risked unless it is known that the serum 
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is potent for the particular type of pneumococcus involved. The 
method of determining the type of infecting organism is complicated, 
but not greatly so, and may be carried out in any place where cultures 
may be examined for the diphtheria bacillus. The treatment should 
be begun as soon as the case has been proved tt> be due to Type I pneu- 
mococci, as any delays are unjustifiable. The serum should be known 
to be of proper strength and potency, and should not be used unless 
guaranteed to be so by a reliable manufacturer. This serum should be 
administered intravenously, preferably diluted once with freshly pre-' 
pared sterile salt solution. The patient should receive in the first dose 
75 to 100 c.c. of the serum, and, if necessary, it should be repeated every 
six or eight hours until a favorable result is obtained. The average dose 
used in the author’s cases last winter was 250 c.c. Usually within an 
hour or two after the injection there is a slight rise of temperature 
followed by a marked fall. Frequently after eight or more hours the 
temperature begins to rise again; the cases should be carefully watched, 
the temperature taken every two hours, and as soon as this rise appears, 
the dose of serum is repeated. If no change occurs following the first 
administration, the second injection should be given at the end of six 
or eight hours. Clinical and experimental evidence indicates that the 
treatment should be persevered in, even though no reaction is obtained 
after several doses. The danger of serum reactions may be eliminated 
to a great extent by careful administration of the serum. The first 
group of scrum reactions are those immediately following the injection 
and are analogous to the anaphylactic phenomena in sensitized animals. 
Cole makes it a rule to inject into the skin of every pneumonia patient 
upon admission, 0.5 to 1 c.c. of horse serum. If the patient is sensitive 
to horse serum a reaction appears about the site of injection in an hour 
or two, and by the time the type of infecting organism has been deter- 
mined (twenty-four to forty-eight hours) the-patient is largely desensi- 
tized. Then, when the serum is injected, it is introduced very slowly, 
fifteen minutes being allowed for the injection of the first 15 c.c. If no 
reaction has occurred (tachycardia, restlessness, suffusion of face, 
dyspnea or urticaria), the remainder may be given rapidly. If the 
skin test has shown the patient to be sensitive, additional measures 
must be taken to desensitize the patient. This is accomplished by 
beginning with small doses of the serum, repeated often, and gradually 
increasing thasize of the dose. Care should also be taken with patients 
who are known to suffer from asthma, hay fever or other forms of protein 
sensitiveness. The second group of reactions are those similar to the 
reaction sometimes seen after salvarsan injections, and have symptoms 
similar to the first group. These are non-specific protein intoxications 
and will occur occasionally. Some lots of serum arc more liable to pro- 
duce them, and these sera should not be used. If an attack supervenes, 
0.5 c.c. epinephrin or 0.01 grain of atropin usually gives relief. The 
last group of reactions are those occurring usually from seven to four- 
teen days following the injections of serum, and are the reactions 
grouped under the term “serum sickness.” consisting of fever, skin 
rashes, glandular enlargements, edema of skin and joint pains. Mild 
symptoms occur in about half the eases treated, severe ones rarely. 
They are distressing, but are always recovered from without sequela*. 
The urticaria is most distressing, and is temporarily relieved by injec- 
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1 ions of epinephriri, ami the itching by jihenol washes. 'J'iie physician 
should look carefully for the appearance of complications of pneumonia, 
and not carelessly ascribe fever, etc., to “serum sickness.” Hospitals 
and certain health boards are prepared to determine the type of pneu- 
mococcus in any ease, and the serum is now being produced by some 
of the big commercial houses, so that the serum treatment in Type I 
cases should he used widely, the danger from any untoward results 
from the serum being negligible when compared to the benefit to be 
derived from its use. 


Visceral Disturbances in Patients with Cutaneous Lesions of the 
Erythema Group.— Chmstian (./o»r. Am. Med. Assn., 1917, Ixix, 
No. 5, p. .'125) discusses the group of eases exhibiting various symptoms 
on the part of the viscera, but showing in common skin lesions of the 
erythema group. Diagnostic mistakes arc often made; abdominal 
symptoms may lead to needless laparotomies, and hematuria may sug- 
gest surgical conditions of the kidney or nephritis. Renal changes 
similar to those in the skin may simulate nephritis, even to the stage 
of uremia, or there may exist a severe nephritis, to which the skin lesions 
are secondary. The skin lesions, needless to say, are exceedingly 
variable in character, as the variety of names applied to them by derma- 
tologists proves. The synthesis of large numbers of these eases with 
skin and visceral manifestations into one group, in which various com- 
binations of erythema, hemorrhage, edema, and exudation occur in 
the skin surfaces and in the viscera, seems more logical than to separate 
the cases into countless groups depending upon the location of the lesion 
and its exact features. This was discussed years ago by Osier, and as 
time lias passed and serums have been widely used, it lias been found 
that many cases of so-called serum sickness bear close resemblance to 
the cases in the erythema class, probably further justifying the grouping 
of all of these eases, though our knowledge of definite etiology in the 
erythema group is still very slight. The author reports 10 cases, the 
symptoms being grouped as follows: Case 1, urticaria, albuminuria, 
hyperpermealhiiity of the kidney. Case 2, purpura, abdominal pain, 
blood in the stools. Case 3, purpura, abdominal pain, pain and swelling 
of the ankles, hematuria. Case 4, purpura, diarrhea, blood in the stools, 
abdominal pain, painful, swollen joints. Case 5, purpura, painful joints, 
hematuria Case G, erythema nodosum, abdominal pain, vomiting, 
slight diarrhea. Case 7, erythema multiformc bullosuin, gastric dis- 
turbance. Case S, erythema multiforme vcsicidosum, abdominal pain. 
Case 9, urticaria, intestinal obstruction. Case 10, purpura, arthritis, 
abdominal pain, hematuria, blood in stools. The study of these cases 
seems to convince the author that the symptoms are best explained 
by regarding the disease as due to disturbance in the small bloodvessels 
(vessels of the capillary, precapillary, and postcapillary group), focal 
in distribution, which causes dilatation, diapedcsis, and exudation 
either singly or m combination. The ultimate cause is unknown, and 
the fact that these disturbances occur anywhere within the circulatory 
system will undeniably result in a large variety of symptoms. Tliat this 
is so is proved by the extreme variability of the symptoms in any given 
case. The intestinal colic is the result of changes in the intestinal wall 
producing spasm, while the diarrhea and blood in the stools probably 
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result from serous exudation or hemorrhage into the wall of the bowel. 
The exact relation of the renal changes is not clear. Hematuria can 
occur from localized changes in the renal vessels, as in the intestine, and 
this was found to be true in case 10, when the kidneys at autopsy were 
found to contain numerous focal hemorrhages without a nephritis. In 
some of the cases study showed a markedly reduced renal function, and 
in others the question was raised whether or not the renal manifestations 
were not due to the same changes occurring in the kidney, which 
occurred in the skin or other tissues. This question is difficult to solve 
at the present time. It is also possible that the so-called “uremia” 
occurring occasionally in these cases is due to similar vascular changes 
in the brain, and is not secondary to the renal lesion. Christian con- 
cludes that there is a definite clinical entity, in which skin lesions of 
the erythema type occur in combination with visceral lesions of the 
same character. The visceral lesions may occur unaccompanied by skin 
manifestations, and as the symptomatology within the group is very 
complex, diagnosis of the visceral lesions may be very difficult in the 
absence of skin lesions at a given time. 
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Arterioplasty after Arteriosecretion. — Hoffmann (ZcntroM. f. 
Chir., 191G, xliii, 981) says that if after the resection of an aneurysm, 
a free bleeding occurs from the peripheral cut end of the main arterial 
trunk, one may depend upon the sufficiency of the collateral circulation 
after ligation of both stumps. In other, older patients, the collateral 
circulation is not sufficiently good to rely upon such a procedure, lest 
the nutrition of the limb below should not be maintained. But there is 
a certain amount of collateral circulation in every case of aneurysm 
and one might give sufficient aid to it by conserving a portion of' the 
main arterial current. Hoffmann proceeded as follows in a cases of 
popliteal aneurysm: After extirpation of the aneurysmal sac which 
extended downward almost to the bifurcation of the popliteal artery 
and upward almost the length of this artery; a union of the central 
with the peripheral cut ends was impossible. The posterior tibia] artery 
was divided just above where it gives oft the peroneal artery. The 
peripheral cut ends here was ligated and the open central end turned 
upward for circular union with the central cut end of the popliteal 
artery. The peripheral stump of the popliteal was ligated dose to its 
bifurcation into the anterior and posterior tibial arteries. The lumen 
of the turned up upper portion of the posterior tibial is seen to he con- 
tinuous with that of the anterior tibial, and when after dividing obliquely 
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tin: open end of the posterior tibia! for union with the larger opening 
m the popliteal artery, these two are united bv suture, the arterial 
current is allowed an uninterrupted course from the popliteal into 
tho ; anterior tibia! through the connecting portion of the posterior 
tihial. J he conservation of the anterior tibia! current seems to have 
been sufficient with the poor collateral circulation, because a good 
result followed and the patient returned to work. 


The Spirochetal Content of the Spinal Fluid of Tabes, General 
Paresis, and Cerebrospinal Syphilis.— Wile (Am. Jour. St/ pit., January, 
lOh, p. fvl) says that the question of the spirochetal contents of the 
spinal fluid is a matter of very great importance not only for the bearing 
it has on the pathology of the disease, but also from another stand- 
point. The spinal puncture has today become a routine measure in 
all well regulated hospitals and is performed, or should be at least at 
some time during every syphilitic’s lifetime. It not infrequently 
happens in withdrawing the slilette or in collecting the fluid that more 
or less is spilled over the operator’s or attendant’s fingers, and in the 
laboratory the possibility of the fluid being a source of infection is 
customarily entirely disregarded. If spirochetes are present in spinal 
fluid the same great care should be used in examination as is employed 
in the examination of other syphilitic products and sccrcta. During 
the past year Wile lias inoculated the spinal fluid of eight eases of acute 
cerebral syphilis, general paresis, and tubes dorsalis, into the rabbit 
testis. lie concludes that the spinal fluid from cases of early syphilis, 
of tabes and of paresis, contains spirochetes iis demonstrated by trans- 
plantation into the rabbit testis. The spirochetes may be present in 
moderate, or even large numbers in the rabbit testis without producing 
the classic gumma or chancre of the testis. In some cases slight enlarge- 
ment of the testis itself may be noted. In still others spirochetes were 
demonstrated in which no increase in size of the testis was noted. In 
no case in this series were spirochetes demonstrable in the fluid itself 
before inoculation. The spinal fluid, at least in cases in which the 
nervous system is involved, must be regarded as infectious, and as such 
should be handled with the same care as other syphilitic secreta. 


The Present Status of Roentgentherapy in the Management of Deep- 
seated Malignancy. — Case ( Snrg ., Gyncc. and Obsi., 1917, xxiv, 5S1) says 
that the use of the roentgen rays and radium, at least for the present 
should be restricted to pre- and postopera tive irradiation and to the 
treatment of inoperable malignancies. Radiotherapy does destroy 
cancer cells. This destruction can be brought about without serious 
injury to the neighboring normal tissues. The destructive effect is a 
deep one, both for radium and the roentgen rays. The ideal method 
is to employ a combination of radium and roentgen therapy in all cases 
of tumors affecting the cavities of the body. There is no question about 
the possibility of effecting a local cure of cancer in the human body. We 
lose our patients in the end because of inaccessible metastases. But in 
the way of palliation of suffering, prolongation of useful life, and, in a 
few unexpected cases, clinical cure lasting a decade or longer, there is 
no known therapeutic agency that can equal the results of radiotherapy. 
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The Salicylates, — Hanzlik, Scott and Tiioburn (Arch. Int. Med., 
1917, xix, 1029) note further observations on albuminuria and renal 
functional changes following the administration of full therapeutic doses 
of salicylates. They found that the administration. of salicylate in full 
therapeutic doses invariably causes the appearance of albumin, white 
corpuscles and granular casts or cast-like bodies in the urines of normal 
rheumatic, non-rheumatic, febrile and afebrile persons. They believe 
that the albuminuria is not of febrile origin, but due directly to the drug. 
A preexisting albuminuria was always aggravated by the administration 
of salicylate. A diminution of renal functional efficiency was indicated 
by lessened- water excretion, diminished phenolsulphonphthalein excre- 
tion and accumulation of urea nitrogen in the blood. They also found 
that the administration of bicarbonate together with salicylate lias 
practically no demonstrable influence on the albuminuria and renal 
functional changes produced by the salicylate. 


A Simple Method for the Quantitative Determination of Urea in 
Small Quantities of Blood. — Hahn ( Dmtsch . mcd. Wclmschr., 1915, 
xli, 134) has devised a simple accurate method for the determination of 
urea in urine and blood, based upon the method of Van Slyke and his 
co-workers who employed urease to convert urea to ammonian carbon- 
ate. The method as applied to urine. In a flask of 50 c.c. capacity one 
places 1 c.c. of urine, 10 c.c. of water, 2 drops of methyl orange as an 
indicator, and then titrates immediately with N/10 hydrochloric acid 
to an orange yellow color (not red) then one adds a small knife point of 
dry ferment (urease) and 3 drops of toluol and closes the flask with a 
cork. The next day the fluid in the flask is again titrated with N/10 
hydrochloric acid multiplying the number of cubic centimeters of N/10 
acid used by 3 mg., giving the amount of urea in 1 c.c. of urine. In 
determining urea in blood and serous fluids the methyl orange is not a 
satisfactory indicator. By means of idoinetry accurate results are ob- 
tained. The reagents required are N/100 hydrochloric acid, 5 per cent 
aqueous solution of thiosylphate, N/100 iodine solution, 1 per cent, 
starch solution and urease in substance. Method as applied to blood 
and serous fluids. In an Erlenniever flask of 50 c.c. capacity one 
measures accurately 1 c.c. of serum, adds 20 c.e. of water, a small knife 
point of the dry ferment and 3 drops of toluol. In a second flask the 
same mixture is prepared excepting that the ferment is omitted. The 
two flasks are corked and each allowed to stand at room temperature 
from eight to twenty hours. Within this time all the urea will have been 
changed by the ferment in flask 1 to ammonia carbonate. The following 
operation is then carried through with each flask: One adds 20 c.c. of 
N/100 hydrochloric acid, shakes well and pours the fluid into a flask 
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of ].■)() c.c. capacity, rinses three times with distilled water. Now one 
adds 0.5 c.c. of (lie potassium iodide solution and a few granules of 
potassium iodine. Shake vigorously. The yellow color of the iodine 
must appear. Next add 20 c.c. of N/100 sodium thiosulphate and 2 c.c. 
of starch solution. The turbid whitish solution turns green, the end 
point. The difference in the iodine values for flasks 1 and II gives the 
alkalinity corresponding to the urea present in 1 c.c. of serum. The 
author adds an excess of N/100 thiosulphate solution and titrates back 
with iodine solution. 


Blood Transfusion in Pernicious Anemia.— Akchirald (St. Paul Mrd 
Jour., 1017, xix, -13) reports 20 eases of pernicious anemia treated by 
blood transfusion at the Mayo Clinic. A total of 4(5 transfusions 
were given to this series of cases. In 15 of the 20 cases, two or more 
transfusions were necessary. The average hemoglobin percentage in 
the patients treated was 30 per cent, and the majority of the patients 
were in an advanced stage of the disease. The interval between trans- 
fusions was usually one week. As a rule 500 c.c. of blood were trans- 
fused, though one patient who was given only 50 c.c. of blood during 
a crisis showed a rise of hemoglobin from 24 to 04 per cent, in twenty- 
three days. Of the entire series, 09 per cent, showed marked and 
immediate benefit following transfusion. Of 14 unfavorable cases 
that were considered unsuitable for splenectomy, 50 per cent, were 
similarly improved. Up to the sixth decade the age of the patient 
had no bearing on the results. On the other hand, of 5 patients 
between sixty and seventy years of age but 1 showed definite improve- 
ment. Chronic cases with a history of remissions, even though ill for 
several years, arc the most likely to respond to transfusion. Those 
without remissions often fail to respond. Recent acute cases were 
usually little influenced. The author says, however, that it is impos- 
sible to fortell the results of transfusion in any individual case. He 
believes that when no benefit is derived from one transfusion, a different 
donor should be tried. Results following transfusions from relatives 
were not superior to those in the cases of unrelated donors. The 
author is of the opinion that when the blood is properly tested trans- 
fusion is practically free from danger. Only one patient had a severe 
reaction; 11 patients had a mild fever for a day or two; IS of the 26 
cases showed a marked rise in hemoglobin, and 12 of these a marked 
increase in the number of red blood cells. In 9 of the IS the leukocytes 
were increased in number, but in no instance was the differential count 
influenced. General improvement usually paralleled that in the 
hemoglobin. Distressing numbness, burning and tingling in the 
hands and feet were relieved by the transfusions. 

The Relation of Meninges and Choroid Plexus to Poliomyelitic 
Infection. — Flexner and Amoss (Jour. Expcr. Med., 1917, xxv, 525) 
say that among the mechanisms which defend the body from infection 
with the virus of poliomyelitis is the meningeal choroid plexus which 
normally is capable of excluding the circulating virus from the central 
nervous organs. The complex plays a part also in preventing infection 
from virus present on the nasal mucosa. Aseptic fluids which irritate, 
inflame, or even slightly alter the integrity of the meninges and choroid 
plexus, diminish or remove their protective function. Normal monkey 
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or 5ior.se serum, isotonic salt solution and Ringer and Locke’s solutions, 
when injected into the meninges, promote infection with the virus of 
poliomyelitis introduced into the blood, the nose, or the subcutaneous 
tissues. Simple lumbar puncture and the withdrawal and return of the 
cerebrospinal fluid in normal monkeys, hemorrhage having been 
absolutely avoided, do not promote infection with virus injected into 
the blood; while the replacement of the cerebrospinal fluid of one 
monkey with that of another does in some instances lead to infection. 
Simple lumbar puncture attended with even very slight hemorrhage 
opens the way for the passage of the virus from the blood into the 
central nervous tissues, and thus promotes infection. Hence, changes 
in the structure or function of the meningeal choroid plexus complex, 
too slight to be detected by chemical and cellular changes in the cerebro- 
spinal fluid or by morphological alterations, suffice to diminish in an 
essential manner its protective powers. Of all the irritant fluids 
tested by the authors, immune serum alone injected into the meninges 
is not succeeded by infection from the virus introduced into the blood. 
The protective property of the immune serum is capable of overcoming 
the promoting action of normal monkey and horse serum and the 
other irritants mentioned. 


An Antipoliomyelitis Horse Serum. — Neustaedter and Bauzjiof 
(Jour. Am. Med. Assn., 1917, Ixviii, 1531) make a preliminary report 
regarding experimental work in protecting monkeys from poliomyelitis 
infection by the injection of a serum prepared from a horse that had 
been inoculated first with a preparation presumably containing the 
poliomyelitis endotoxin and then followed by injections of filtrates 
containing the germ. The authors found that the scrum protected 
one monkey completely against a rather slowly acting virus. Five 
neutralization experiments were positive without exception. Other 
experiments were not so successful; one monkey, injected with two and 
a half the ordinary fatal dose of a virulent virus, was treated with the 
serum forty-eight hours after a paralysis was already evident and died 
with symptoms of bulbar paralysis. The authors state that on account 
of the scarcity of monkeys, only a few experiments were possible, and 
so they report the facts without drawing any conclusions. They feel, 
however, justified in using the scrum in human cases especially when 
human serum is unobtainable. 


Remissions in Leukemia Produced by Radium in Cases Completely 
Resistant to Roentgen Ray and Benzol Treatment. — On d way (Boston 
Med. and Svrg. Jour., clxxvi, 490) says that surface applications of 
radium in leukemia produce striking, indeed remarkable, improvement 
in (a) the blood-picture which becomes almost normal, (b) in the size 
of the spleen and glands, which are reduced almost to normal, (c) in 
the general condition of the patient, who, from an emaciated and weak 
condition, may become plump and strong. The duration of remission 
is variable; it may last from months to years. The results of radium 
treatment are not regarded as curative. It is believed, however, to be 
the safest as well as the most prompt palliative measure in en-es of 
chronic leukemia, whether refractory or not to benzol or roentgeno- 
therapy. From the results of radium therapy in leukemia it is believed 
to be the best form of treatment now at our disposal. 
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High Calory Feeding in Cases of Typhoid Fever in Children,— 
II. II. ^ KKIN'gtoN'. M.D. (California Stair Jour. Med., August, 1917, 
vol. xv, No. S). The writer quotes the diet recommended l»y several 
authors for patients having typhoid fever. All recommended a liquid 
diet of low caloric value. High caloric feeding was recommended by 
Coleman of New "\ork about ten years ago. The author has used a 
modification of the Coleman diet, from 700 to 2500 calories a day in 
the form of eggs, broths, lactose, custards and junkets. He claims 
that by giving a diet high in fat and carbohydrates and low in protein 
weight can be maintained or even increased. lie divides the disease 
into two stages: (1) the acute or high fever stage; (2) the breaking 
temperature and convalescence stage. In the first stage food is not well 
taken. In the second stage the calories can be increased rapidly and 
the normal weight maintained. 


Establishment, Maintenance, and Reinstitution of Breast Feeding.— 
•T. P. Skdrwick, M.D. (Jour. Aw. Mai. Asm., August 11, 1917, vol. 
Ixix, No. 0). “Persistent demand on the breast is a most important 
and continually neglected factor in the establishment, maintenance, 
and reinstitution of. natural or breast feeding.” While the author has 
had no personal experience in the establishment of lactation without a 
preceding pregnancy ho cites the reports of others who have succeeded in 
establishing a flow of milk in both the male and female breast by means 
of suckling. He says that the premature infant is usually unable to 
furnish the physiological sucking instinct necessary to support the 
hormones. In his work no attempt is made to put the baby to the breast 
at first, but both breasts of the mother arc expressed regularly five or 
six times a day. He recommends great care in the performance of this 
act as follows: “The breast is grasped about 1 or 2 cm. back of the 
colored areola, and a milking motion is carried out toward the nipples. 
The nurses and the mothers sOon gain a manual dexterity which is 
surprising. No massage of the breast proper is allowed, as it is of little, 
if any, value, and sometimes traumatic, inflammatory reaction. . • • 
If our method is intelligently followed, it is possible to keep the mother 
of the premature infant from losing her milk.” The same method is 
recommended not only for maintaining as well as for the reestablish- 
ment of lactation after being interrupted for a greater or less time. 

The Technic of Wet-nurse Management in Institutions. — Isaac A. 
Abt, M.D. (Jour. Am. Med. Assn., August 11, 1917, vol. Lxix, No. 6). 
Breast milk is recommended as the best feeding in infants. In order 
to supply this wet-nurses are used. These women are supplied to a 
large degree by the maternity hospitals and foundling asylums. The 
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women are usually glad of an opportunity to remain with their babies. 
The wet-nurses arc selected from women of from twenty to thirty 
years of age, with babies of three to four weeks, and both baby and 
mother are subjected to a complete physical examination. In addition 
the Wasscrmann test is done on the mother and her vaginal secretions 
examined for gonococci. An estimate is made of the quantity of lacta- 
tion by expressing the milk by hand. The foster babies are fed indirectly. 
The milk is obtained by manual expression, breast pumps being ineffi- 
cient. This is done every four hours during the day and night. The 
wer-nurses’ own babies are nursed four times during the day, as this 
stimulates the secretion. If additional food is needed, formuhe are used. 
Special attention is made to the diet of the wet nurses and to their 
hours of rest and exercise. The expressed milk is either given at once 
or as it is needed, being kept in sterile bottles in the refrigerator. The 
average daily amount secured from each wet-nurse in addition to what 
she gives her own baby is about thirty-seven ounces. 


Problems Connected with the Collection and Production of Human 
Milk. — B. Raymond Hoouler, M.D. ( Jovr . Am. Med. Asm., August 
11, 1917, vol. lxix, No. G). The author points out that one of the most 
important factors in the production of human milk is the diet of the 
mother. A number of diets were used and the results noted with the 
following results: “(1) A diet to be efficient must produce a sufficient 
quantity of milk, containing nutrition adequate to cause an increase in 
growth of offspring without impairing the tissues of the mother. (2) 
Diets containing from 2G00 to 2900 calories in twenty-four hours pro- 
duced better results than diets containing from 3400 to 3700 calories. 
It is of no avail to overfeed in hope of maintaining or increasing the 
milk supply. (3) Diets containing 2000 calories or less cannot protect 
maternal tissues and at the same time produce sufficient milk. A 
nutritive ration of less than 1 : G gave best results. (4) Animal protein 
is better than vegetable protein for purpose of milk production. (73) 
Nut protein is as efficient as animal protein in elaboration of milk. 
(0) The best form of animal protein to protect maternal tissues and 
increase milk production is cow’s milk protein.” 


Acidosis in Infancy and Childhood. — Smith, B.A., M.D. (Arch. Fed., 
July, 1917, vol. xxxiv, No. 7). The author defines this condition as an 
abnormal metabolism of carbon leading to the appearance of organic 
acids in the blood and urine and the formation of ammonia to neutralize 
these acids. He enumerates the symptoms as follows: “The pro- 
dromata are not distinctive and comprise loss of appetite, restlessness, 
and irritability. The invasion is usually with gastro-intestinal symp- 
toms, vomiting and diarrhea. In three instances the invasion was 
introduced by bronchial asthma, beginning about twelve hours before 
the symptoms of intoxication. More often coryza or bronchitis pre- 
ceded the acidosis by three, four or fiv e days, or even a week. Almost 
invariably the onset was sudden. Howard feels that recurrent vomiting 
without demonstrable cause is sufficiently rare to indicate an extremely 
careful study of apparent causes for various possible predisposing 
causes. The vomiting is repeated many times and is often propulsive 
in character. Food is vomited first, then the vomited material chances 
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qnirkly to a watery fluid, then mucus, and is either colorless or yellow. 
In about 25 per cent, of the cases there is a distinct fruity odor to the 
breath. The longue is usually heavily coated white or brownish. 
Thirst is severe. The abdomen is retracted in some of the cases. Con- 
stipation is usually obstinate in the severe cases and with this there is 
marked distention and finally intestinal atony toward the close. In 
about 25 per cent, of the cases air hunger was present. Cyanosis in a 
minority of the cases is marked. The pulse is invariably elevated. 
With high temperature it may go to 1(50. If the blood is examined it 
shows the leukocytes to be from 9000 to 12,000, with a normal differen- 
tial. The nervous symptoms vary. Infants may be restless, but in 
the majority, (>i out of 100 cases drowsiness is marked. When aroused 
the child is frettv and irritable. This may pass on to a condition where 
it is more and more difiicnlt to arouse the child and finally unconscious- 
ness develops. The reflexes arc present and normal. Prostration is 
marked and the temperature is above 100° F. in the majority of cases. 
A temperature of 103° and 101° is not uncommon. Of 3 fatal cases 
1 had a temperature of 101 °, 1 a temperature of 100°, and 1 a tempera- 
ture of 9!).S° F. In the majority of cases there is some evidence of 
involvement of the respiratory tract, coryza or bronchitis. Respira- 
tions arc rapid, and in the late stages sighing, and the Cheyne-Stokes 
type. Dyspnea is pronounced and all the muscles of respiration are 
brought into piny. In very many eases the urine is clear and in about 
fjO per cent, is scanty in amount. The reaction is acid. The specific 
gravity varies between 1010 and 1030. In the majority of cases no 
albumin is found, though in the minority there is a faint trace. In 
about 90 per cent, of one series of cases acetone was found at first test 
practically at the beginning of the acute symptoms, which leads to the 
belief that acidosis of this type is not a sequel of persistent vomiting 
and starvation. Acetonuria never ceased while the urine was still acid; 
it tended to persist for several days after the urine became alkaline, 
especially if the diet were scanty; blit in such event the patient showed 
no toxic symptoms, but if the urine were allowed to revert to former 
acid conditions, toxic symptoms were likely to recur. Acetonuria 
was of little moment, then, if alkalinity of urine could be procured.” 
Pneumonia, otitis media and ncpliritis were complications that were 
noted. The diagnosis was made on the test of the urine and the symp- 
toms enumerated above. 
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Puerperal Gangrene of the Extremities. — Stein ( Surg ., Gj/ncc. and 
Obst., October, 1916) contributes an interesting paper upon this subject 
in which lie cites reported cases and contributes two. His first case 



OBSTETRICS 


613 


was that of a woman, aged twenty years, in apparently good general 
health. She was about three months pregnant. The pelvic organs 
were apparently normal and it was suspected that the patient had 
become infected. Shortly after admission to the hospital a three 
months’ abortion occurred with foul odor from the fetus and from 
the vagina. The next day the temperature became normal but in 
the evening rose to 105° F. During the next six days the patient’s 
temperature varied from 104° to 105° F. without pain and other 
symptoms. On the seventh day examination showed numerous gray- 
ish white superficial ulcers around the cervix covered with whitish 
membrane. Some placental tissue was removed by a curette and 
the interior of the uterus was swabbed with tincture of iodin. This 
was repeated for the next seven days._ The temperature remained 
between 101° and 102° F. Seven days after the curetting the patient 
complained of pain in the right leg and three days later the right leg 
and foot became cold and swollen with bluish discoloration. The 
foot was extremely painful to touch and the pulsation of the dorsalis 
pedis artery could not be felt. The whole foot became gangrenous. 
A line of demarcation formed and amputation had to be done below' 
the knee. The heart remained normal. Several blood cultures showed 
no growth. The Wassermann test was negative. On examining the 
amputated tissue there v r as no thrombus in the anterior tibial or the 
dorsal artery of the foot. At the termination of the perineal artery 
there v'as a thrombus in the necrotic muscle and there were thrombi 
in the veins. In the literature this is the fourth case on record w'herc 
gangrene has followed abortion. In all of the other cases there was 
a vegetable endocarditis. The second case w r as one of labor at full 
term in a primipara, aged nineteen years, vdio was in good general 
condition. The Wassermann reaction was negative. Delivery was 
effected by a median application of the forceps and laceration repaired 
with chromic catgut suture. Two days afterward there was a slight 
chill with temperature of 104.5° F. There were ulcerations around 
the cervix and in the urine were found albumin and hyaline casts. 
The lacerated area sloughed and the tissues were removed. The 
patient’s fever continued although the heart remained in good condi- 
tion. Twelve days after confinement the patient insisted on leaving 
the hospital. She returned seven days later or nineteen days after 
confinement with a rigid abdomen, temperature 102° to 101° F. and 
pulse 110. Both feet were gangrenous about 4 inches above the 
ankles and a line of demarcation gradually formed. There was no 
pulsation in the femoral arteries. Blood cultures were negative. 
The patient’s condition did not permit operation and on her death no 
autopsy could be obtained. The writer believes that in the second 
case the thrombus from the uterus passed through the uterine artery 
and thence into the circulation to the bifurcation of the aorta and 
occluded both iliacs, thus causing gangrene on both sides. In the 
first ease after abortion it is thought that the venous obstruction 
occurred first and that the artery became later occluded. The writer 
has collected eases from the literature of gangrene after childbirth 
abortion, during pregnancy atid after gynecological operations, He 
adds a ease contributed by Liiientlial, of New York. This patient, 
aged twenty-eight years, thirteen years previously had an abortion 
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followed by septic infection. She had subsequently been operated 
upon for dysmenorrhea mid four months before entering the hospital 
the appendix and right ovary had been removed and ventral suspen- 
sion had been performed. An exploration of the upper abdomen 
was made at this time. Ten days after this operation there was 
sudden pain and tingling in the ends of the lingers of the left hand. 
Two days later dry gangrene of the fingers and end of the thumb devel- 
oped. The patient had lost weight and when admitted to the hospital 
was in a much depressed condition. She had severe gastric symptoms 
and there was stomatitis and vaginitis which gradually disappeared 
with cleanliness. All four fingers of the left hand were practically 
tuumified. The urine was normal. There was no pulse in the left 
radial artery and none in the brachial until near the axillary where 
feeble pulsations could be made out. The heart sounds were normal. 
Blood-pressure was S7 and 11*1. Under nitrous oxide and oxygen 
anesthesia the fingers were amputated and several spurting vessels 
had to he tied. No flap operation was made and the thumb was not 
operated upon. Wussermann test showed -f- -j- reaction. The patient 
grow steadily worse atul the roentgen ray showed obstruction in the 
upper part of the jejunum. Kniero-enterostoniy was performed and 
vomiting ceased. The patient gradually failed and died. There were 
no signs of peritonitis. At autopsy there was a patch the size of a 
quarter of a dollar in the aorta close to the ventricle and adherent to 
this was tin organized clot, part of which had undoubtedly broken 
off and clogged the brachial artery. On examination aortitis was 
present and in view of the positive Wnsscnnnnn findings syphilis sug- 
gested itself as the possible cause. In 53 of the cases the lower extremi- 
ties were both nlfcctcd fifteen times; the left, sixteen; the right, fifteen. 
In 1 case both hands, both feet, the tip of the nose and portions of the 
ears were gangrenous. In 2 cases there was gangrene of an arm and 
a leg. After abortion there were 3 cases of gangrene of the lower 
extremities and 1 in which both were affected. Gangrene in the 
upper extremities in puerperal cases is comparatively rare as but 10 
cases are reported. After gynecological operations but 5 cases were 
collected. These had all been abdominal sections. In most of the 
cases sonic lesion of the heart or vessels was present and very rarely a 
patent foramen ovale seemed to be the cause. Typhoid fever, pneu- 
monia and pleurisy preceded gangrene in some cases. Puerperal 
fever and obliterative endarteritis were present in 1 case and severe 
puerperal sepsis treated by abdominal hysterectomy was present in 
another. General septic infection occurred but rarely and pyemia 
but once. In G cases gangrene complicated eclampsia and in 2 puer- 
peral mania. Some of the cases occurred suddenly and without known 
cause and there seemed to be no connection between the general 
health of the patient, the type of labor and the occurrence of gangrene. 

So far as prevention is concerned whatever brings the patient into 
good general condition at the time of labor is certainly indicated. 
Aseptic precautions for the patient and antiseptic precautions for 
doctors and nurses are imperative. At labor hemorrhage should be 
prevented and the circulation disturbed as little as possible during 
obstetrical operations. When the condition develops and the patient 
is sufficiently strong to endure the operation, amputation must be 
promptly performed. 
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Lesions of the Middle Ear of Aerial Causation.— Taupiquet (Rev. dc 
Laryngol., Otol. et dc Rhino}., December, 1916). In a large number of 
cases of injury of the ear, from proximate shell explosions, the number 
of instances of implication of the internal ear was small. Of 164 cases in 
one group, for instances, only 26 were instances of concussion of the 
labyrinth with or without lesion of the middle ear. The eases of injury 
to the middle ear, without labyrinthine complication the author 
divides into three classes: those in which a purulent otitis media is the 
immediate sequence of the injury with a destruction so extensive as 
to obviate the possibility of differentiation in degree; those in which 
there was evident a fresh perforation or extensive rupture of the drum- 
head with free bleeding, tendency to coaptation of the irregular edges 
of the ruptures and spontaneous healing, without middle ear infection, 
in cases of infection, however, this evidenced itself usually within the 
first two or three days. Of the 24 cases of this class IS were infected. 
In the third class of cases, 32 in number, the lesion evidenced on 
objective examination was not a perforation but a condition, similar to 
that sometimes found in aviators, of varying degrees of intratympanic 
or intramembranous hemorrhage with occasional .hemorrhagic bulla?, 
usually in the upper quadrants or at the level of the pars fiaccida. 
These hemorrhagic lesions gradually disappeared and within a few days 
the drum-head was again normal, unless the strain and injury to the 
implicated tissue had been sufficient to cause necrosis and perforation. 
This secondary result occurred ijj 20 of the 32 cases in this class, the time 
of its appearance being from three or four days to a -fortnight after the 
injury, the appearance of the perforation, circular or lenticular in shape 
and with rounded edges, differentiating it from the primary rupture or 
tear across the drum-head usually posterior to and following the long 
axis of the malleus. 


Shell Explosion Deafness. — Raujahd (Bid!, dc VAcnd. dc mrd., 
Paris, September, 1916). In this contribution to the study of the 
varied results; of auditory implication from shell fire, the author differ- 
entiates between the organic and neuropathic cases without reference 
to middle ear participation, regarding as organic those cases in which 
the organ of Corti is really injured and as neuropathic those in which 
the auditory function is merely inhibited. In the organic form there 
is, either with or without otitis media, evidence of labyrinth concussion 
or auditory neuritis, while the true neuropathic deafness is usually 
accompanied by mutism, is bilateral and complete for all sounds and 
is not accompanied by evidences of vestibular disturbance, but since 
these symptoms may occur in some cases of organic deafness the 
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differential diagnosis cannot always lie immediately made. and the 
dements of time and the effects of psychotherapy and of reeducation 
must come into consideration. In this connection tlic observations 
of Lsumois and of Chavaune are of interest, wlm reported, in the Lyon 
Mrd. of February. 101(5, the examination of 1000 soldiers, in 045 
apparently total, or nearly total, deafness dated from an aerial 
concussion, without direct traumatism, all but. 2 per cent, recovered, 
and these were left permanently deaf in both ears. 


Method of Closing Post-aural Fistula. — As an example of bis 
method L. .T. Curtin (Jour. Lari/ntjol., llliinol., and Obi., February, 
1017) reports the case of a boy, aged eleven years, with a persistent 
mastoid fistula, the sequence of a simple mastoid operation two years 
previously. The author did a radical operation with a resultant re- 
opening of the fistula, the closure of which was effected by refreshment 
of the fistulous edges and a linear reunion of the wound, avoidance of 
tension upon the suture being accomplished by means of a new vertical 
linear incision, three-fourths of an inch behind that for the immediate 
closure, of the radical mastoid wound, a thin elevator being used for 
dissection of tin- periosteum of the resultant flap, which it was therefore 
possible to slip forward and suture without strain upon the edges of 
the anterior incision; the further postnural gap in the skin of the scalp 
was then filled hv a skin graft from the inner side of the arm. The 
result in this ease was healing of the radical mastoid wound by first 
intention and consequent obliteration of the fistulous opening a result 
similar to that which would have been obtainable by a still further 
postnural periosteal dissection and a slipping of the scalp forward for 
closure of the secondary opening as a substitute for the closure by the 
flap oporaton, as has been effected, in like cases, by other surgeons. 

War Injuries, Auricle and External Meatus. — Marriage and 
Chkattj: (Jour. Laryugol., llliinol. mid Olol., June, 1917). "Wounds 
from an individual missile or from personal contact in hand-to-hand 
fighting vary greatly in character anil in extent, the auricle may be 
pierced by a bullet, shredded by small pieces of rental which have 
passed through or remain lodged in it or it may have been almost tom 
away. In dealing with these cases all that is usually required is cleans- 
ing the wound, removing imbedded metal and applying antiseptic 
dressing, it being often possible to save a large part of the auricle by 
plastic operation, the chief complication being necrosis of the cartilage. 
Wounds of the cartilaginous portion of the canal were usually caused 
by missiles entering from in front or behind with or without implication 
of the bony canal; in one instance a bullet entered in front of the 
tragus; passed through the cartilaginous canal, striking the tip of the 
mastoid causing a slight fracture, as shown by the .r-ray examination 
and emerging below; the wound of exit was about the size of a hazel- 
nut and fitted in without involvement of the mastoid. The drum-head 
was not injured, but there was some impairment of hearing referable 
to the labyrinth as a result of the concussion. Air. Arthur Cheatte 
reports 2 cases, 1 in which a nearly spent machine-gun bullet entered 
the right meatus, passing through the cartilaginous canal . without 
injury, striking and penetrating the anterior bony wall being then 
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deflected downward and backward and emerging behind the upper 
third of the sternomastoid, lodged in the collar badge, the soldier was 
knocked down without losing consciousness and was dazed, giddy, and 
sick. When seen, a few days later, there was a slight thin discharge 
from the ear, the cartilaginous canal was normal, but the anterior and 
inferior walls of the bony canal were swollen and there was a granula- 
tion obscuring the anterior half of the drum-head, there was also a 
healing wound one and a half inches in length behind the sternomastoid 
in its upper third. The patient complained of deafness and subjective 
noises, difficulty and pain on moving the jaw; there was no bony 
crepitus, but distinct synovial creaking. The voice in conversation tone 
was heard at a distance of six feet and the tuning-fork by bone conduc- 
tion was heard in the affected ear. There was neither pain, dizziness, 
nystagmus nor facial paralysis. A few days later the slight discharge 
became offensive and facial paralysis gradually developed, but after 
saline syringing for a few weeks the discharge ceased and the paralysis 
disappeared. Examination of the drum-head which was then possible 
showed that it has been ruptured in the anterior inferior segment, the 
hearing subsequently became nearly normal. The second case was that 
of a lieutenant who, while looking through field glasses, was struck 
by a rifle bullet fired from a range of less than three hundred yards, 
which passed through the palm of the left hand, glanced off the malar 
bone and passed through the meatus cutting the auricle in half, he was 
unconscious for a few minutes and, on recovery, dizzy and nauseated, 
and had a facial paralysis which persisted for about two months. Six 
weeks after the injury the wounds were healed but there was complete 
cicatricial closure of the meatus. For five weeks after the injury he had 
disturbance of equilibrium and much unsteadiness in walking and had 
not been able to hear in the affected ear. The examination made two 
months after the injury showed the hearing to be absolutely wanting 
in the left ear either aerially or by bone conduction and there was no 
nystagmus on rotation. 


Contribution to the Etiology and Pathogenesis of Otogenic Sinus 
Phlebitis . — ( Journal of Laryngol., Rhino]., and OtoL, vol. xxxi, No. 12). 
- — In this paper, based upon the observation of 20 cases of otogenic 
sinus phlebitis operated upon by the author and statistically reported, 
it is concluded that the jugular bulb is the most frequent place for the 
inception of otogenic thrombophlebitis, the fact being that in 1G 
out of 53 cases in which a clot was found in the sigmoid sinus, no 
bleeding could be produced by applying the sharp spoon in the direction 
of the bulb because there was a clot there, while profuse bleeding resulted 
from the application of the sharp spoon in the opposite direction. In 
this respect the author supports Jansen in his opinion that the jugular 
bulb plays an important part as the place of origin of thrombophlebitis, 
but disagrees with the latter writer in the opinion that this applies only 
to thrombophlebitis caused by acute middle ear inflammation. The 
majority of the author's cases, where the jugular bulb probably or 
certainly was the primary place of origin, were eases of chronic middle 
ear suppuration frequently accompanied by cholesteatoinatous accumu- 
lation. In the author's opinion the otogenic sepsis is a pathogenic unity 
which, perhaps with a few exceptions, is caused by a thrombophlebitis 
of th e sigmoid sinus or of the bulb or of both united . 
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Experimental Observations on the Pathogenesis of Gall-bladder Infec- . 
tlons in Typhoid, Cholera and Dysentery.— Starting with the well-known 
fact that the chronic carrier of organisms of the typhoid group became 
such only as the result of infection which in the majority of cases is 
localized in the gall-bladder, Nicholas (Jour. Expcr. Mc'd., 1916, xxi, 
497) reports a series of animal experiments designed to prove the 
descending route of infection of the gall-bladder by organisms filtered 
from the blood by the liver and secreted in the bile. The writer states 
that the ascending route is scarcely to be considered, while the work 
of Ivoch and Chinrolanza (190S) which has led to the acceptance of the 
direct infection from the blood through the gall-bladder wall as the usual 
mode of infection must be discredited. Koch drew his conclusions from 
the histological picture in human typhoid cholecystitis, by demonstrat- 
ing bacillary emboli in the mucosal lining. Chinrolanza tied the cystic 
duct and immediately injected typhoid bacilli, later recovering the 
organisms from the gall-bladder. Docrr, it is pointed out, had per- 
formed the same experiment more correctly in 1905. His injection of 
bacilli was not made until several days after the ligation of the cystic 
duct. This eliminated the initial hemorrhage incident to the ligation, 
which Nichols is convinced gave Chiarolanza a dilute blood culture with 
positive results in the bile, inasmuch as Doerr obtained negative results 
by waiting several days before making the intravenous injection. In 
developing his thesis, the two main conditions to be met are, first, that 
the bacilli may get into the bile, and second that they may be able to 
multiply there. To demonstrate the first point, a common duct fistula 
was devised, using a capillary glass cannula with a slender rubber tube 
leading to the exterior where a sterile receptacle was attached to collect 
the bile. Then, employing both subcutaneous and intravenous injec- 
tions of bacilli, the experimenter determined that the organisms 
appeared in the bile after short intervals. While bacteria may be 
obtained, true lesions of the gall-bladder occur in only 50 per cent, of 
injected animals, and the author believed that if an explanation of the 
failure of the intravenous injection to produce 100 per cent, of lesions 
could be found, it might furnish a clue to .the whole problem. The 
relation of gall-bladder lesions to the number of bacilli in the bile was 
investigated, having first demonstrated by actual count of the colonies 
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in plated specimens of bile that the number of bacteria could be influ- 
enced by the site of injection. It was found that injection of the mesen- 
teric veins gave more organisms in the specimens of bile subsequently 
obtained, while the gall-bladders of these animals showed more frequent 
lesions. An interesting point also brought out in this connection is that 
animals immunized against the type of organism injected . showed 
more bacilli in the bile, while the incidence of gall-bladder lesions was 
also higher. This indicates a high immunity with the bacteria freely 
eliminated by the liver as a result of an agglutinative process. The type 
of lesion produced in the gall-bladder is not discussed by the author. 
Having demonstrated the ability of the organisms to enter the bile 
and gall-bladder by the descending route, as a result of a filtration action 
of the liver, the author next turns to the subject of the antiseptic prop- 
erties of the bile, and presents a number of interesting facts. Among 
others, he quotes Okada to the effect that the bile from the gall-bladder 
is less alkaline and contains more solids than that in the liver. Also, 
that healthy bile may have a distinctly bactericidal action on the 
typhoid bacillus, though it has been used as a culture medium for this 
organism. And finally, that rabbit and especially guinea-pig bile have a 
very high bactericidal power. Here is noted the fact, too often not 
realized, of the differences between man and the experimental animals. 
The reactions of various types of bile, including that from the ox, 
the human, from rabbits and from guinea-pigs, show a wide variation. 
The highest alkalinity by far is found in the guinea-pig, with the rabbit 
next in order. This seems to point to alkalinity as the source of the 
bactericidal power, especially since neutralization of the alkalinity was 
found to reduce this ppwer. This brings the author to a discussion 
of the question of prophylaxis in the diseases under consideration, 
with a view to preventing gall-bladder infections and hence, carriers. 
This subject he treats conservatively, advising against the employment 
of what is really experimental treatment on a patient already suffering 
from a severe acute infection, though if a mild therapy were of value, 
lie feels it to be justified. He adds that though alkaline treatment in 
cholera is useful to combat uremia, it might not be as useful in this as 
in the other infections since the cholera vibrio flourishes in an alkaline 
medium. However, after recovery from an acute attack of one of these 
diseases, the patient should not be discharged as cured until the possi- 
bility of his being a carrier has been eliminated. For this, in addition 
to examination of the stool, the writer believes that Tinhorn’s duodenal 
tube should be of value. Here it may be stated that Garbat has 
recently reported the successful application of this method for the 
determination of carriers among the convalescent tvphoid patients in a 
New York Hospital. 


Hyaline Degeneration of the Arteries.— The study of the lesions 
occurring in human arteries is still in the stage of the collecting of facts 
and has not yet arrived at the time for setting up broad principles, 
hatch independent study assists in elucidating particular points con- 
cerning the nature and origin of pathological processes in arteries. 
Too many attempts have been made in the earlier stages of arterial 
stud v to formulate laws concerning all the process^ a— or dated with 
arteriosclerosis. At the present time, very few of the-e theories arc 
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supported, und investigations have shown that there arc so manv 
underlying: conditions mid active causative factors that we cannot 
hope for the discovery of one law but that with the variety of arterial 
lesions many principles of pathology will be found involved. Jacob 
(Jnur.'Jfctf. lies., 1010, xxxv, 1S7) has studied the occurrence of hyaline 
in \ arious portions of the arterial coat. lie found that its first appear- 
ance is in the spleen and ovaries in which it may he found after the 
aye of fifteen years. In one instance this product of degeneration 
occurred in the spleen of a child of throe years, dying from empyema. 
In other cases he has also observed the bearing of acute infective dis- 
eases upon the deposit of hyaline. In the kidney hyaline appears 
more frequently about the capillaries of the glomeruli following various 
grades of renal inflammation. In the later stages of the kidney affection 
the larger arteries also show hyaline degeneration occupying the middle 
coat of their walls. In the large arteries hyaline appears with greater 
frequency with advancing age and here it is to be looked upon as the 
evidence of many insults brought to bear upon the arterial coats. The 
importance of the presence of hyaline does not lie in the immediate 
effect upon the arterial wall but in the variety of circumstances which 
have brought it about. Under some conditions the hyaline deposit 
represents a process of degeneration secondary to a tissue reaction of a 
proliferative kind. This is particularly true in the appearance of hyaline 
in the nodular thickenings of the intima of the aorta. On the other hand 
the development of hand-like deposits of hyaline in the deep portions 
of the intima suggests a tissue response resulting from a systemic 
process. No clear light has been thrown upon the manner in which this 
form of hyaline is laid down. The author points out that this type of 
hyaline has much in common with an amyloid deposit. 

Spontaneous Infection in the Guinea-pig.— The guinea-pig is prob- 
ably the most commonly used animal for laboratory experimentation. 
This being true makes it essential that the experimenter should be 
familiar with the spontaneous disease affecting this animal to avoid 
confusion and wrong deductions from In’s experiment. It has not 
been uncommonly found that, in carrying out bacteriological problems 
necessitating the use of animals for studying pathogenicity or immune 
reactions, confusion has arisen due to the presence of microorganisms 
in the animal tissues not used in the experiment. These laboratory 
animals harbor a bacterial flora which remains fairly constant under 
normal conditions, Where, however, the animal suffers from spon- 
taneous disease or is made the subject of experiment, an invasion of these 
bacteria may take place into tissues usually found sterile. Holman 
(Jour. Med. Res., 1916, xxxv, 151) has made a bacteriological invest- 
igation of 200 guinea-pigs dead of spontaneous infection. The types 
of microorganisms isolated from these animals as well as the localiza- 
tion and distribution in the tissues is taken up in this study. The author 
points out the great variety of bacteria which may spontaneously infect 
the guinea-pig. A thorough review of the literature makes the work 
valuable for those using the guinea-pig in experiments in bacteriology. 
The finding of various members of the streptococci as having a patho- 
genicity for this animal and showing high invasive qualities under con- 
ditions' of disease, has an important bearing upon the use of the guinea- 
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pig in studies upon this microorganism. The ease with which a mis- 
interpretation upon the transmutation of organisms within the living 
body may occur, is demonstrated in the finding that the inoculation 
of one type of streptococcus may lead to the invasion by other types 
from natural foci in the animal. More striking is the fact that widely 
different types of bacteria may lead to lesions in the animal permitting 
of spontaneous secondary infection and mixed cultures. It is also 
pointed out that particular regions and laboratories have outbreaks 
of epidemics more or less peculiar to the locality. This has been illus- 
trated in the epidemics of pneumococcus infection in several labora- 
tories, a type of infection not met with by the author. The author 
also drawn attention to the frequency of acute and chronic pneumonia 
in guinea-pigs from infections by the B. bronchisepticus. 
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A Laboratory Infection Caused by a Bovine Strain of Bacillus 
Enteritidis. — Meyer (Jour. Infect. Vis., November, 1916, vol. xix, 
No. 5, pp. 700-707) presents clinical, bacteriological, and serological 
observations of an accidental laboratory infection. A young man who 
apparently was predisposed to the infection on account of a chronic 
mucous colitis developed a severe gastro-enteritis ten hours after having 
handled a bottle of sterilized milk which was artificially contaminated 
with a culture of B. enteritidis (Gartner). The strain responsible for 
the infection had been isolated from the heart blood of a calf which 
had succumbed to infectious diarrhea. Evidence is presented to show 
that a recently isolated strain of B. enteritidis pathogenic for animals 
may differ from a strain pathogenic for man in its inability to be 
coagglutinated by paratyphoid or suipestifer sera. 


Immune Reactions in Scarlet Fever.— G. F. and G. R. Dick (Jour. 
Infect. Vis., October, 1910, vol. xix, No. -1) in a previous work, reported 
a weakly positive reaction in a complement-fixation test using mucus 
from scarlatinal angina as antigen. On the supposition that t lie antigenic 
property of the mucus was due to microorganisms capable of growth, 
cultures were made of the mucus and tested as to antigenic properties 
by complement fixation and intraeutaneous reactions. In the comple- 
ment-fixation tests the antigen was prepared by inoculating milk with 
mucus from a scarlatinal throat, and a control antigen was made from 
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tlic throat of a case of Ludwig's angimiv. The cultures from scarlatinal 
throats showed the presence of anjintigen which reacted with scarlatinal 
serum to fix complement in more than onc-half the case tested, whereas 
the control antigen from Ludwig’s angina gave positive reactions in 
over one-third of the eases tested. Three other antigens were prepared 
by making a broth-mucus mixture and incubating one antigen twentv- 
four hours, one forty-eight hours, and one not at all. Using these, it was 
found that the antigen with twenty-four hours’ incubation gave the 
best results, thus establishing the incubation period of the antigen 
present in the cultures as twenty-four hours. Examinations of the six 
antigens used showed the predominant growth to he streptococci, so 
in order to compare the antigenic property of streptococci with that of 
the mixed cultures an antigen was made using a hemolytic strepto- 
coccus isolated from scarlatinal angina. Tests were carried out in 
nine eases of scarlatina, and SS per cent, of these showed fixation of 
complement. In order to compare the antigenic property of strepto- 
cocci with that of other organisms from scaralatina! anginas, antigens 
were made from a number of organisms isolated in pure culture from 
cases. If was found that the only organisms tested which appeared to 
produce immune bodies in scarlatina with any degree of constancy 
was the streptococcus. Cutaneous tests on convalescent scarlet fever 
patients were carried out with the antigens used for the complement- 
fixation tests, and, as controls, diphtheria patients who gave no history 
of scarlet fever were injected. The technic used was similar to that of 
the intracutancous tuberculin, and Schick tests and the antigen was a 
heat-sterilized culture of mucus from scarlatinal angina. In 12 scarlet 
fever patients there developed at the site of injection areas of reddening 
and induration which reached a maximum on the day following the 
injection and then gradually disappeared. The reactions in the controls 
were much less marked. 


Bacteriological Studies on Experimental Scurvy in Guinea-pigs.— 
Jackson and Moody (Jour. Inject. Dis., September, 1910, vol. xix, 
No. 3) undertook this work primarly to determine whether certain small 
stained bodies seen in sections of scurvy lesions \vCre bacteria. In the 
investigation of diseases in laboratory animals affecting chiefly the 
skeletal system, some authors have ascribed to them an infectious 
origin. Experimental scurvy was produced in guinea-pigs and cultures 
made from the diseased tissues. From such cultures was isolated a 
diplococeus showing a tendency to form chains and to produce green 
colonies on blood agar. Pure strains of these microorganisms inoculated 
into the circulation of normal guinea-pigs gave rise in most cases to 
hemorrhagic and other lesions in the bones, joints, and muscles, lymph 
glands or gums. From these lesions were recovered streptococci of 
the same type as those injected, and bacteria resembling these organisms 
were frequently seen in the microscopic sections of the scurvy lesions. 
Cultures of the heart blood from the scorbutic gurnea-pigs were sterile, 
and blood from these animals failed to produce the disease in a norma' 
pig. In guinea-pigs which had artificially received these streptococci 
in their circulation, but had their resistance kept high by proper feeding, 
the lesions produced did not have the same tendency to progress that 
was seen in animals receiving an unbalanced diet. 
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A Tuberculosis Survey of an Alaskan Eskimo Village.— Michie (Med. 
Rec., October 14, 191G, vol. xc. No. 16) considers the Eskimo is predis- 
posed to tuberculosis from every aspect. The housing and living con- 
dition among these people are most unsanitary and their food is very 
bad, consisting principally of uncooked fish, seal meat and oil. As a 
result of this unfavorable environment, any communicable disease 
spreads rapidly among the Eskimos; their resistance is very low and they 
are easy prey for epidemics. A tuberculosis survey of the children 
under fifteen years of age in one of Alaska’s cleanest villages was made. 
The von Pirquet tuberculin test (using Koch’s 0. T.) was made on the 
children in the two schools at St. Michael. Of 24 children examined, 
more than 61.5 per cent, were tuberculous. There were also several 
suspicious cases which would probably have proved positive if several 
examinations had been made. The author concludes by saying that 
the Eskimo’s entire system of living is wrong, but that on account of 
ignorance, superstition, and climatic conditions the only relief measure 
practicable at the present time is the enactment of the necessary legis- 
lation to prevent traders from robbing the Eskimos and to grant larger 
medical appropriation for use in Alaska. 


Miner’s Consumption. — Lanza (7 } ublic Health Bulletin, No. So, 
January, 1917) made a study of 234 cases of miner’s consumption among 
zinc miners in western Missouri, and concludes that it is an important- 
occupational disease, widely prevalent among the hard-rock miners 
of the Joplin district, affecting probably 30 to 35 per cent, of them. It 
is essentially a pneumonoconiosis, due to the inhalation of silicious rock 
dust, and resulting in a fibrosis, with loss of function. The disability 
and other effects of miner’s consumption are due primarily to silicosis, 
infection being usually a secondary, and often a terminal process. 
Infection, both tuberculous and pyogenic, is common, the tendency 
to infeetioo increasing as the disease progresses. The incidence of 
tubercle infection in miner’s consumption is a menace to the public 
health, affording an unusual opportunity for the spread of tuberculosis. 
Aside from the hygienic supervision of working conditions underground 
education of the miner against the spread of infection and supervision 
of miners’ children, especially those of consumptive parents, are matters 
of vital importance. 


The Therapeutic Value of Pertussis Vaccine in Whooping Cough. — 
Referring to the favorable reports of Luttixghu (.Jour. Am. Med. 
Assn., May 19, 1917, lxviii, pp. 1401-1401) abstracted in the September 
number of this Journal, it is important to consider the results of 
vox Siiou.v, Blum and Smith (Jour. Am. Med. Assn., May 19, 1917, 
lxviii, pp. 14ol-14.)6l, who are more conservative in their conclusions, 
and believe that more observations and more critical observations 
with controls for comparison must be made before the case can be con- 
sidered made out for the curative and prophylactic value of a specific 
pertussis vaccine. \ on Sholly, Blum and Smith give the following 
summary: Since whooping cough vaccine statistics under present con- 
ditions must be based chiefly on parents’ reports, one must use careful 
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judgment ill accepting what they say. Statistics to he of any value 
must he drawn from several thousand eases, as shown by the variable 
results obtained with different groupings of figures. One must be aware 
of “ impressions.” Figures show that the non-specific influenza vaccine 
differs very little from pertussis vaccine in influencing the duration of 
the paroxysmal stages of the disease. In a second group it shortens 
the average length of this stage by eight days. In the third group it acts 
less well, on the whole, than the specific vaccine in the mild cases, .and 
better than the specific vaccine in the moderate and severe cases. Of 
nil the eases, the shortest course was run in our non-vaecinated controls 
and those receiving inert, milk-colored water. None of the patients 
inoculated for prophylaxis with citiier influenza or pertussis vaccine 
contracted the disease. A partial immunity was exhibited by 31.6 per 
cent, of the families studied; oS per cent, of the children in these 
partially immune families escaped after exposure in the family. Of 700 
children exposed in their families, 24.9 per cent, escaped whooping 
cough. 


Diphtheria Bacilli in Microscopic Sections of Tonsils from Diph- 
theria Carriers. — llnowx (Jour. Infect. Dis., October, 191G, vol. xix, 
No. 4) sectioned the tonsils of diphtheria carriers to study the presence 
and location of diphtheria bacilli. This work was done as a result of 
the report of Friedberg, Huh, 'Miller, and Perkins that certain persistent 
diphtheria carriers gave negative cultures after tonsillectomy and 
removal of adenoids. The tonsils studied were from 7 diphtheria 
carriers, all of which had had positive cultures from nose or throat for 
twenty-one days or over. Tonsils from 14 patients who had undergone 
tonsillectomy for various other causes were used as controls. The tonsils 
were fixed in a solution of equal parts of absolute alcohol and bichloride 
of mercury, run through paraffin, cut and stained by the Gram-Weigert 
method. Of the 7 diphtheria carriers, 6 showed Gram-positive headed 
bacilli in large numbers. These were found chiefly in the crypts in the 
plugs of tissue and in the tissues lining the crypts in which the epithe- 
lium was very thin. One case showed no Gram-positive bacilli and yet 
gave positive cultures from the throat for four days and from the nose 
for nineteen days after tonsillectomy and removal of adenoids. Prob- 
ably in this case, the bacteria were multiplying in some other place. Of 
the 14 pairs of control tonsils studied only 2 showed any Gram-positive 
bacilli. The author draws the conclusion that the cleaning up of diph- 
theria carrier cases by topsillectomy is due to the removal of an impor- 
tant focus of infection in which the bacilli lodged and multiplied. 


Notice to Contributors. — AU communications intended for insertion in the 
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standing that they are contributed exclusively to this Journal. 
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THE COMPARATIVE VALUE OF THE WASSERMANN, THE 
COLLOIDAL GOLD AND OTHER SPINAL FLUID 
TESTS: A STUDY OF 203 CASES. 1 

By E. M. Hammes, M.D., 

ASSISTANT rnoI'ESSOR IN NERVOUS AND MENTAL, DISEASES, UNIVERSITY or MINNESOTA, 

ST. I'AUU, MINN. 


Both clinical studies and laboratory investigations, especially in 
the past few years, have increased our diagnostic ability in organic 
nervous diseases to a marked degree. New methods and tests have 
been added in rapid succession. Mince the introduction of the 
lumbar puncture by Quincke, in 1S91, the examination of the 
spinal fluid has become more and more frequent, and at the present 
time no neurologist has scientifically completed his study of a 
doubtful neurological case unless lie has made a thorough and 
comprehensive study of the spinal fluid. 

The routine study of the spinal fluid comprises a cell count, a 
globulin test, a Folding test, a "Wassermann, a colloidal gold test 
and an examination for bacteria when indicated. In our work 
Dr. Riggs, Dr. Michael and myself have followed this routine exami- 
nation as closely as possible in order to estimate the comparative 
value of the various tests in syphilitic and non-syphilitic diseases 
of the central nervous system. The cell count was made in the 
Fuehs-Rosenthal counting chamber and a diluting fluid containing 
methyl violet was used. 


1 TIk'm'n rend before the Minne^ofn Academy of Medicine, Ortoiier 11. 191G. 

H'L. let, NO. a. — NOVEMItm. 1*JI7. 
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In icsting for increased globulin we used: 

(a) The Nonne Tent. By adding equal parts of spinal fluid with 
a neutral .hot saturated solution of ammonium sulphate. Cloudi- 
ness within three minutes means a positive test. 

(b) Noguchi Tent. Take one part spinal fluid, add 4 parts 10 
per cent, butyric acid, let come to a boil, add one part normal 
NaOlI, let come to a boil. A positive test gives a floccuient precip- 
itate within one-half hour. 

(c) ' Tandy’. a Tent. Take from 0.5 to 1 c.c. of a saturated aqueous 
solution of carbolic acid and add to it one drop of spinal fluid. 
The immediate formation of a bluish-white ring or cloud means an 
increased amount of globulin in the spinnl fluid. For the most 
part these three reactions have been parallel. I personally prefer 
the Noguchi test, probably because I have used it more frequently 
than the others. 

The Folding Tent. The Felding test did not reveal anything of 
diagnostic value. It was positive in practically all cases. 

The Colloidal Gold Test. This test was first introduced by Lange 
in 1012. Its principle depends upon the protective action of cer- 
tain colloids, especially proteins, on the precipitation of gold sus- 
pensions by sodium chloride. Lange found that a 0.4 per cent, 
pure sodium chloride solution was of sufficient strength to keep the 
normal spinal fluid proteins in solution, but too weak to cause 
flocculation of colloidal gold solutions. In abnormal spinal fluids, 
on account of their high protein content, one naturally expected a 
greater degree of protection. However, this was not the case, and 
Lange observed that partial or complete precipitation of colloidal 
gold with resultant color changes was produced by these fluids with 
almost definite curves, especially from those spinal fluids of luetic 
origin. Fluids from tabes and cerebrospinal lues gave their maxi- 
mal reactions in the lower dilutions, and this change has been so 
constant that it is spoken of as the "luetic zone” and “luetic 
curve;” fluids from the different types of meningitis gave reactions 
with their greatest intensity in the higher dilutions, commonly 
known as “Versehiebung nach oben;” fluids from paretics caused 
complete flocculation in the first four to six tubes with such regu- 
larity that Miller and Levy suggested the term “paretic curve.” 
In Lange’s original conclusions he states that normal cerebrospinal 
fluid produces no color changes in any dilution in the colloidal gold 
solution. Most workers, however, believe that slight color changes 
up to a purple color can occur in an absolutely normal spinal fluid. 
The colloidal gold test is very simple to perform, is readily inter- 
preted, and requires only 0.2 c.c. cerebrospinal fluid. However, 
the preparation of the colloidal gold solution is most difficult. 
Frequently an apparently excellent solution is worthless. Miller 
and his co-workers have adopted the following standards: 
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1. The solution must be absolutely transparent and preferably 
of a brilliant red-orange or salmon-red color. 

2. Five e.c. of the solution must be completely precipitated by 
1.7 e.c. of a 1 per cent, sodium chloride solution in the time interval 
of one hour. 

3. The solution must be neutral in reaction on the day on which 
it is used. 

4. It must give a typical reaction curve with a known paretic 
cerebrospinal fluid. 

5. It must produce no reaction greater than a No. 1, with a known 
cerebrospinal fluid. 

It frequently requires four or five attempts before a satisfactory 
solution is procured. The colloidal gold solution may be prepared 
in three different ways: 

Lange’s Method. Take 1000 c.c. of fresh doubly distilled water, 
add 10 c.c. of a 1 per cent. Merck’s gold chloride solution and 10 
c.c. of a 2 per cent, solution of K 2 C0 3 . Heat rapidly to the boiling- 
point, stir vigorously, and add 10 c.c. of a 1 per cent, solution of 
formalin. The colorless solution must at once assume a clear port- 
wine color. 

Bike’s Method. Take 1000 c.c. of fresh doubly distilled water, 
add 10 c.c. of a 1 per cent, solution of Merck’s gold chloride and 
5 c.c. of a 5 per cent, dextrose solution. Heat to 90° to 95° and then 
add a 5 per cent, solution of K 2 C0 3 , one drop at a time, until the 
required color is secured. 

Oetikcr’s Modification of Bike’s Method. Oetiker believed that 
the failures in procuring proper solution were due to two factors: 
(1) the variation in temperature, and (2) the variable amount of 
alkali solution added. He uses Eike’s method; heats the solution 
to exactly 90° and without turning off the flame adds at once 12 
c.c. of a 2 per cent. K 2 C0 3 solution. With this method he has had 
no difficulty in getting satisfactory solutions. We have used most 
frequently Lange’s method and of late Oetiker’s modification of 
Eike’s method; the latter is very satisfactory. The test is made as 
follows: Take eleven small test-tubes, carefully cleaned. In the 
first one put l.S c.c. of a fresh sterile 0.4 per cent. NaCL solution. 
In the remaining ten tubes put 1 c.c. of the same sodium chloride 
solution. To the first tube add 0.2 c.c. of the spinal fluid to be 
tested, making a dilution of 1 to 10. Mix thoroughly and transfer 
1 c.c. from tube 1 to tube 2, again mix thoroughly and transfer 
1 c.c. from tube 2 to tube 3, continue this process up to and includ- 
ing the tenth tube. This gives a series of dilutions ranging from 
1 to 10 in tube 1 to 1 to 5120 in tube 10. Now add to each of the 
eleven tubes 5 c.c. of a satisfactory colloidal gold solution. Shake 
thoroughly and make readings in one-half hour and again in twenty- 
four hours. There is rarely any difference except of intensity 
between the half-hour and twenty-four-hour reading. The readings 
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art* tabulated in miniericals from 0 to 5 : 0 moaning no color change; 
1 a rod blue; 2 a purple; 3 a blue; 4 a pale blue; 5 a complete 
docolori/ation. 

The four typical curves are demonstrated in the following table: 



No or flifilit clmnce. Normal spina! fluid. 

.... Meningitic curve or " Vcrschicbung nnch oben.” 

-.-.-Identic curve. 

Paretic curve. 

Clmrt taken Ironi article reference No. 10. 

According to Lange the presence of blood in the spinal fluid 
causes color changes in the first four tubes. This is very impor- 
tant, for occasionally one procures a bloody spinal fluid, due to the 
lumbar puncture. We have repeatedly tested spinal fluids con- 
taining blood, cither accidentally or added directly, in order to 
determine this point. Very small amounts of blood caused abso- 
lutely no change in the colloidal gold curve different from that pro- 
duced by spinal fluid alone. However, when enough blood was 
present to make the spinal fluid distinctly hemorrhagic there was 
a marked color change in the first four to six tubes. This is in accord 
with Oetiker’s observations. If a spinal fluid is kept sterile, age 
lias no effect on the colloidal gold test. Oetiker examined a paretic 
spinal fluid which lie had kept on ice for over one year. The same 
typical paretic curve was produced as at the first examination. 
However, Flesh has observed that in spinal fluids over eight da 3 r s 
old the intensity of the colloidal gold curve is greater. 

The Wassermann Test. In doing our Wassermann test we use 
for antigen an alcoholic extract of human heart. In our experience 
the cholesterinized antigen is so sensitive that we have obtained 
positive findings in apparently normal cases when other antigens 
also gave negative findings. Of course, there is the possibility of 
getting a negative test in weakly positive cases with an antigen 
similar to the one we use. We inactivate all sera, but use the spinal 
fluids direct in quantities from 0.02 to 1 c.c. In a few negative cases 
we have used larger amounts with rather unsatisfactory results. 

This paper comprises the study of 203 cases: 43 paresis, 34 tabes, 
27 cerebrospinal lues, 4 congenital lues, 11 meningitis, 3 tetanus, 
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and 81 other non-luetic organic and functional conditions. In the 
luetic cases the report of the first examination is given before 
active antisyphilitic. treatment was commenced. All the tests have 
been most intense and constant in general paresis. 


GENERAL PARESIS— 43 CASES. 


Case 

No, 

Wasserman. 

Colloidal gold 
test. 

Globulin. 

Lympho- 

cytes. 

j Remarks. 

Blood. 

Spinal 

fluid. 

Nonnc. 

Noguchi. 

15 

+ 

+ 

5543200000 

+ 

4" 

04 


19 

+ 

+ 

4555420000 

+ 

4- 

92 i 


29 

+ 

4" 

5554400000 

4“ 

+ 

24 


30 

+ 

+ 

5555544432 

+ 

+ 

100 ! 


31 

+ 

+ 

5543200000 

+ 

+ 

42 


32 

+ 

+ 

5554420000 

+ 

+ 

12 


33 

+ 

+ 

5455400000 

+ 

+ i 

10 


34 

+ 

+ 

5554321000 

, + 

+ i 

29 


35 

+ 

+ 

5555430000 

+ 

4* ! 

S3 


30 

+ 

+ 

5555555555 

+ 

+ i 

37 

Acutclymaniacaltype. 

37 

+ 

+ 

5554200000 

+ 

4- 

44 


38 

+ 

+ 

5555421000 

+ 

4- i 

9 


39 

+ 

+ 

4554200000 

+ 

4- 

32 


40 

+ 

+ 

5555430000 

+ 

+ 

12 


41 

4- 

4- 

5554210000 

+ 

4“ 

17 


42 

+ 

+ 

5532000000 

+ 

4" 

115 


58 

+ 

4- 

5544311000 

+ 

4- 

02 


G4 

+ 

+ 

5555410000 

+ 

4- 

0 


05 

+ 

4- 

5544300000 

+ 

+ 

34 


' G7 

0 

+ 

5554320000 

+ 

4~ 

23 


08 

+ 

+ 

5054310000 

+ 

4" | 

20 i 


GO 

+ 

+ 

5544420000 

+ 

+ 1 

SI 


70 

+ 

+ 

4554430000 

+ 

+ 

37 


81 

+ 

+ 

5555430000 

+ 

4- 

03 1 


82 

0 

0 

0122200000 

Mild 

Mild 

14 : 

Typical clinical paresis 

112 

+ 

+ 

5555554200 

+ 

4" i 

4 1 


122 

+ 

+ 

5555432000 

+ 

4* 

2S 


120 

+ 

+ 

4555420000 

+ 

i 4* 

10 

Frequent epilepsy. 

130 

+ 

+ 

5554320000 

+ 

4- 

40 


139 

4- 

+ 

5555543100 

+ 

4- 

38 


150 

4* 

+ 

5543300000 

+ 

+ 

0 

i 

154 

4* 

+ 

5555420000 

I + 

+ 

8 1 

101 

0 

0 

5544410000 

l + 

+ 

04 

Grandiose type. 

105 

4- 

+ 

5554300000 

+ 

1 + 

14 


109 

0 

4*. 

5514421000 

+ 

1 + 

2S 


182 

4 

+ 

5513100000 

4- 

+ 

! 10 


183 

+ 

4 

4555430000 

i ^ 

+ 

| 22 


1S4 

+ 

+ 

5555555555 

4- 

1 + 

' 7S 

Grandiose type. 

191 

+ 

+ 

5513100000 

1 + 

+ 

i f> 


190 

+ 

+ 

5554310000 

- 4* 

+ 

I 18 


19S 

+ 

4 

! 5514320000 

4- 

+ 

i 20 


201 

i + 

+ 

1 5554321000 

! + 

+ 

I os ; 

202 ' + 

i + 

‘ 4551300000 

4- 

4" 

; 74 | 

— 


— 

- ■ 

— . 

— 

■ 



The characteristic paretic curve of the colloidal gold reaction 
was found in 42 cases out of 43 spinal fluids examined. CVe S2, 
a typical clinical case of paresis, gave normal blood and spinal 
fiuid findings, and under antiluetic treatment intraspinally made 
an apparent clinical recovery up to the present time (ten months 
ago). lie had contracted syphilis twentv-two years previous. It 
is quite possible that we were dealing with a case of cerebrospinal 












C30 HAMMES: WASSKR5UNN AND SPINAL FLUID TESTS 


lues. Subsequent tests made after vigorous treatment showed no 
change from the first one. One ease (No. 101) gave a typical 
paretic curve with a negative blood and spinal fluid. This case is 
one of the grandiose type and is clinically undoubted paresis. 
Case 30 (acutely maniacal type) and Case 184 (grandiose type) 
were interesting in that they gave complete decolonization in all 
dilutions. Four of our cases gave a negative Wnssermann in the 
blood; all showed a marked positive globulin test; all but 5 had a 
lymphocytosis of over ten cells per cubic millimeter. In a study 
of 130 cases of paretic spinal fluids. Miller and his co-workers found 
a typical paretic colloidal gold curve 127 times. Of the three 
atypical reactions, 1 occurred in a very early case, 1 was probably 
due to an old and infected spinal fluid, and 1 was made after vig- 
orous intraspinal therapy. Other workers do not place as much 
diagnostic value on this curve. Swalm and Mann and Solomon and 
Welles, although they found it present in a large majority of their 
paretics, question its true specificity. 


TABES— 31 CASES. 


Cn«e 

No. 

Wiwonimnn. 

! 

. Colloidal gold 
test. 

1 Globulin. 

i 


Mood. 

Spinnl 

fluid. 

Nontie. 

Noguchi. 

cytcfl. 

' Remarks. 

0 

0 

+ 

i 3343210000 

4* 

+ 

10 

* 

0 

+ 

+ 

| 5554210000 

4* 

+ 

3S 

No signs of paresis. 

10 

+ 

+ 

3334200000 

+ 

+ 

8 


*1 

0 

0 

3443210000 

+ 

+ 

3 

Typical clinical case. 

12 

+ 

4- 

1233210000 

4* 

+ 

1G 


13 

+ 

4- 

2334310000 

+ 

+ 

0 


IS 


+ 

3443210000 

+ 

+ 

23 

Typical case with posi- 
tive history. 

•54 

0 

0 

1232100000 



3 

50 

4“ 

4" 

4432100000 

■4 

4* 

IS 


57 

+ 

+ 

3244210000 

4- 

+ 

09 


59 

4" 

4- 

2342123432 

+ 

+ 

3S 


00 

+ 

+ 

3444310000 

4* 

+ 

20 


02 

+ 


4432100000 

+ 

4* j 

9 

Suspected taboparesis 

03 

+ 

+ 

! 5554321000 

4- 

4- 

18 

83 

1 0 

0 

0122210000 

0 

0 

3 

Typical clinical case. 

80 

+ 

+ 

2343200000 

+ 

4" 

79 


87 

+ 

4“ 

4433210000 

+ 

4* 

10 


88 

4- 

4“ 

3444321000 

4* 

4~ 

8 


109 

+ 

4* 

2344431000 

+ 

+ 

19 


124 

4* 

+ 

1234300000 

+ 

+ 

0 


125 

+ 

+ 

4433210000 

+ 

+ 

32 


155 


+ 

5342100000 

+ 

4* 

S 

Gastric crises only. 

170 

+ 

+ 

2344310000 

4* 

+ 

20 

173 

4* 

+ 

4432200000 

+ 

4- 

IS 


179 

+ 

+ 

3344210000 

+ 

+ 

30 


181 

+ ! 

4* 

3334110000 

+ 

4- 

28 


185 

4- 

+ 

3444200000 

+ 

+ 

0 


180 


+ 

4322210000 

+ 

4* 

18 


187 

0 

0 

3444320000 

+ 

4- 

9 


188 

0 

+ 

2223210000 

+ 

4- 

3 


193 

+ 

+ 

3443320000 

+ 

4- 

12 


195 

+ 

' + 

4342100000 

+ 

4- 

36 


200 

4* 

+ 

3443100000 

+ 

+ 

94 
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In our series of 34 cases of tabes we found a positive globulin 
test in all cases but 2, a lymphocytosis above ten twenty-two times, 
a positive Wassermann in the spinal fluids in all eases but 4, and a 
positive Wassermann in the blood in all but 7. There was a definite 
color change in the colloidal gold solution in the luetic zone in every 
case except one. In the majority of instances the color change 
occurred up to No. 4. This is more marked than occurs in cerebro- 
spinal lues, but not sufficiently characteristic to be of much diag- 
nostic value between it and tabes. Case 83 had been previously 
treated with salvarsan intravenously, had Argyll-Robertson pupil, 
loss of knee-jerks, shooting pains, and loss of bladder control. 
Both the blood and spinal fluid findings were normal. However, 
under further antispeeifie treatment intraspinally (Swift and Ellis) 
his lightning pains stopped and his bladder improved. Case 9 
gave a typical paretic curve in the colloidal gold solution, but no 
clinical evidence of paresis. In Case 63, where we have another 
typical paretic curve, the patient showed evidence of memory 
impairment, which makes the probable diagnosis one of tabo- 
paresis. In Cases 54 and 187 all findings were negative except 
colloidal gold precipitation in the syphilitic zone. 

CEREBROSPINAL LUES— 27 CASES. 


Case 

No. 

Wassermann. 

Colloidal gold 
(cat. 

Globulin. 

Lympho- 

cytes. 


Blood. 

Spinal 

lluid. 

Nonnc. 

Noguchi. 

Remarks. 


mm 

+ 

1232100000 

4* 

4- 

16 



+ 

+ 

1332100000 

+ 

4- 

9 



0 


1233220000 

+ 

4- 

21 

Positive history. 


4- 

4* 

1332100000 

4- 

+ 

6 



4" 

2343220000 

4- 

4- 

38 



+ 

4- 

5555420000 

4- • 

4* 

116 

Apoplexy; no mental 
symptoms. 

72 

+ 

+ 

1232210000 

4- 

4- 

8 

73 

+ 

+ 

0123431000 

+ 

4- 

1G 

Postmortem, gumma 
of brain. 

SO 


+ 

1332210000 

4* 

4- 

3 


SI 

+ 

+ 

2343210000 

4- 

4- 

29 

Major epilepsy. 

85 

+ 

+ 

4323100000 

4” 

4- 

1C 

112 

4- 

+ 

1133420000 

4- 

4- 

3S 


119 

+ 

+ 

2234300000 

4* 

4- 

G 


120 

+ 

+ 

1234200000 

4- 

4- 

19 


121 

0 


1333320000 

4- 

4- 

s 

Positive history'; typi- 
cal case. 

134 

4- 

4- 

0133210000 

4~ 

4- 

4 


135 

+ 

+ 

1233210000 

4- 

4- 

10 


115 

+ 

4- 

0123310000 

4- 

4- 

O 


149 

4- 

4- 

1334310000 

4- 

4- 

22 


15S 

4- 

4- 

0234210000 

+ 

4- 

12 


100 

-f 

4- 

0122100000 

4- 

4- 

S 


1GS 


4 - 

4555432000 

4* 

4* 

42 


ISO 

4- 

4* 

0123210000 

4- 

U- 

1C 


100 

4 - 

4- 

1334310000 

-L- 

-f 

4 


101 


4 - 

’ 3332100000 1 4- 

4- 

DC 


199 

! 

4* 

' 2334320000 

< 4- 

-f 

IS 


207 

r -f* 

1 4- 

' 4513100000 

I 

4- 

C" 
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In cerebrospinal lues (27 eases) the globulin test was positive in 
all; there was lymphocytosis in 17 cases; the Wassermann in the 
spinal fluid was negative twice ami in the blood negative 5 times. 
In all cases the colloidal gold test gave color changes in the syphilitic 
zone. In :) instances there was the typical paretic curve ’without 
any cluneal evidence of paresis. 


CONGENITAL LUMP — I CASES. 


Cn<o 

Wnwrtnnmi. 

■. Colloidal noli! 
tc^t. 

! Globulin. 

1 

Lyrnphrv 

j rytes. 

— 

No. 

Oloo<l. 

Spinal 

fluid. 

| Nonne. 

1 Nogurhi. 

Remarks. 

71' 
17-1 1 

+ 

+ 

."Cm 131000 

1 + 

J 4* 1 

| 38 

Juvenile paresis. 

0 

0 

0100000(100 

0 

i 0 1 

1 . 

i 3 

After vigorous treat- 
ment. 

17;> 

4- 

-r 

0122100000 

+ 

+ I 

IS 

Associated with epi- 
lepsy. 

Primaryopticatrophy. 

92 

+ 

+ 

1111210000 

+ ! 

) 

1 

+ ! 

1 

1 

not 

done 


Our 4 cases of congenital syphilis are too few to be of much 
value, except that they confirm Miller and Levy’s conclusions, 
namely, that in the spinal fluid of congenital Iuetics the colloidal 
gold test shows nothing more definite in the majority of cases than 
tlie Wassermann. This is all the more interesting when one remem- 
bers there is a more positive Wassermann in congenital than 
acquired lues. In their conclusions, Miller and Levy state that the 
colloidal gold test has no advantage over known laboratory proced- 
ures in the diagnosis of congenital syphilis. However, Grulee and 
Moody, and also Johnston, in a recent publication, are not in accord 
with this. 

MENINGITIS— II CASES. 


Case 

No. 

Colloidal gold 
teat. 

Globulin. 


Remarks. 

Nonnc. 

Noguchi. 


10 

0001233110 

4~ 4* 

4* 4- 

90 

Tubercles found in spinal fluid. 

G1 

0002334100 

4* 4* 

+ + 

1 1G 

Tubercles found in spinal fluid. 

131 

0133432110 

+ + 

++ 

2SG 

Tuberculous meningitis postmortem. 

152 

0002333421 

++ 

++ 

94 

Tubercles found in spinal fluid. 

1G2 

0123322000 

++ 

++ 

09 

Tubercles found in spinal fluid. 

203 

0001221000 

4~ 4* 

4- 4- 

192 

Clinical tuberculous meningitis. 

105 

0000133321 

4-4* 

4- 4- 

1200 

Pneumococci found in spinal fluid. 

10S 

0001234441 

4- 4- 

4- 4- 

116 

Pneumococci found in spinal fluid. 

100 

0022343111 

4-4- 

4- 4- 

492 

Meningococci found in spinal fluid. 

107 

0013443200 

4-4- 

4-4- 

G12 

Meningococci found in spinal fluid. 

151 

0000122100 

++ 

+ + 

1242 

Meningococci found in spinal fluid. 


In our meningitis cases (6 tuberculous, 2 pneumococcic, 3 menin- 
gococcic) all but two gave the characteristic "Verschiebung nach 
oben” in the colloidal gold test, namely, a decolorization in the 
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higher dilutions, but the zone effected or the intensity of the reac- 
tion was not constant. The reaction usually becomes more marked 
as the disease progresses. All gave a marked globulin test and a 
cell count ranging from 94 to 1242 per cubic millimeter. 


CEREBROSPINAL LUES ASSOCIATED WITH PNEUMOCOCCIC 

MENINGITIS. 2 


Cnse 

No. 

Wassermann, 

Colloidal gold 

1 teat. 

Globulin. 

1 

Lympho-, 

cytes. 


Blood. 

Spinal 
i fluid. 

i 

| Nonne. 

Noguchi. | 

Remarks. 

221 



1124300000 

+ 

+ 

12 


223 

- 



1121134421 

+ 

1 

+ 

Many 

leuko- 

cytes 

Diplococci pneumonias 
| in spinal fluid. 


A case of cerebrospinal lues with a subsequent pneumococcic 
meningitis gave the above findings. The variations in the colloidal 
gold curve were interesting. The pneumococcic meningitis devel- 
oped one month after the cerebrospinal lues. 


TETANUS— 3 CASES. 


Case 

^ Colloidal gold 

Globulin. 

Lympho- 

Remarks. 

No. 

test. 

Nonne. 

Noguchi. 

cytes. 

204= 

205 

200 

0003343200 

0000244310 

3443221000 

Trace 
Trace 
+ + 

Trace 
Trace 
+ + 

4 

5 

Many 

Hemorrhagic fluid. 


In 3 cases of tetanus the spinal fluid findings were interesting in 
that the colloidal gold curve showed “ Verschiebung nach oben” 
similar to meningitis. However, the other findings were negative. 
The Wassermann examined in Case 204 was also negative. 


ACUTE ANTERIOR POLIOMYELITIS— I CASES. 


Case No. 

1 Colloidal gold test. 

Globulin. 1 

Lymphocytes. 

Nonne. 

1 

Nojruchi. 

207 | 

1233210000 

0 1 

o ; 

0 

20S 

0000110000 

0 

0 

2 

209 

0000000000 

0 ! 

0 ! 

0 

210 

0000000000 

o 

0 

s 


• J Reported in full in Jour. Amer. Med. A'-n., July 29. 1910. 
1 Wn.^oruwn in spinal fluid negative. 
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MISCELLANEOUS GROUP— 70 CASES. 


No. 

| Wn^cntuwnn. 

1 

Globulin. 


1 

! tUo<wl. 

f 

I Fpinal 

S fluid. 

j twt. 

1 

Nonnp. 

j Kosurhi 

I.J tlljlllL. 
cytcs. 

Kenmrki. 

:i 

! o 

I 0 

j 0000000090 

0 

1 0 

G 

Transverse mvelitis. 

l 

0 

0 

j 0000000000 

0 

0 

o 

Hysteria major. 

5 

i 0 

0 

1 0000000000 

0 

0 

0 

Involutional melan- 
cholia. 

M 

j 0 

0 

0000000000 

0 

0 

4 

Syplulophobia. 

IT 


0 

0000123110 

0 

0 

G 

Spinal cord tumor. 

21 

: o 

0 

0000000000 

0 

0 

3 

Epilepsy. 

22 ! 0 

0 

0000000000 

0 

0 

0 

41 

22 

! o 

0 

0000000000 

0 

0 

o 

<< 

21 

1 0 

0 

0000000000 

0 

0 

4 

(1 

2.1 

i 0 

0 

0000000000 

0 

0 

0 

Friedreich’s ataxia. 

27 

! + 

0 

0000000000 

0 

0 

2 

Progressive muscular 
dystrophy. 

•12 

: o 

{ 

0 

oooooooooo 

0 

0 

3 

Manic depressive in- 
sanity. 

44 

1 0 

\ 

0 

0000000000 

0 

0 

9 

Manic depressive in- 
sanity. 

-15 

< 0 

i 

0 

oooooooooo 

0 

0 

G 

Manic depressive in- 
sanity. 

-10 

i 0 

0 

oooooooooo 

0 

0 

0 

Manic depressive in- 
sanity. 

•17 

i o 

0 

oooooooooo 

0 

0 

2 

Manic depressive in- 
sanity. 

•IS 

1 o 

0 

oooooooooo 

0 

0 

0 

Manic depressive in- 
sanity. 

*19 , 0 

l 

0 

oooooooooo 

0 

0 

0 

Manic depressive in- 
sanity. 

.70 

! o 

0 

0112100000 

0 

0 

0 

Manic depressive in- 
sanity. 

51 

! o 

0 

oooooooooo 

0 

0 

1 

Manic depressive in- 
sanity. 

52 


( _4 

oooooooooo 

0 

0 

0 

Manic depressive in- 
sanity. 

53 

0 

0 

oooooooooo 

0 

0 

0 

Manic depressive in- 
sanity. 

5G 

0 

0 

oooooooooo 

0 

0 

o 

Familial spastic par- 
alysis. 

74 

0 

0 

0000012220 

0 

0 

0 

Involutional melan- 
cholia. 

75 

0 

0 

5543100000 

0 

0 

9 

Multiple sclerosis. 

no 

0 

0 

oooooooooo 

0 

0 

4 


oio 

0 

0 

oooooooooo 

0 

0 

G 


21G 

0 

0 

oooooooooo 

0 

0 

s 


7G 

0 

0 

oooooooooo 

0 

0 

0 

Mother of No. 71. 


0 

0 

oooooooooo 

0 

0 

2 

Wife of No. 60. 

7S 

0 

0 

0122220000 

0 

0 

9 

Sydenham’s chorea. 

79 

0 

0 

oooooooooo 

0 

0 

4 

Huntington’s chorea. 

S9 

0 

0 

oooooooooo 

0 

0 

6 

Delirium tremens. 

90 

0 

0 

0112210000 

0 

0 

8 


91 

0 

0 

0111211000 

0 

0 

5 

a « 

92 

0 

0 

oooooooooo 

0 

0 

4 


93 

0 

0 

0112221000 

0 

0 

2 


94 

0 

0 

oooooooooo 

0 

0 

3 

a <t 

95 

% 4 

0 

oooooooooo 

0 

0 

9 


9G 

0 

0 

oooooooooo 

0 

0 

7 


97 

0 

0 

0222100000 

0 

0 

i 

8 



1 Not done. 
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Case 

No. 

Wasscrmann. 

Colloidal sold 
test. 

Globulin. 

Lympho- 

cytes. 

Remarks. 

Rlood. 

Spinal 

fluid. 

Nonne. 

Noguchi. 

98 

4 

4 

0000000000 

0 

0 

1 

Delirium tremens. 

99 

0 

0 

0000000000 

0 

0 

3 

it tt 

100 

0 

0 

0000000000 

0 

0 

0 


101 

0 

0 

0000000000 

0 

0 

2 

it it 

102 

4 4 

4 # 4 

0000000000 

0 

0 

0 

it it 

103 

0 

0 

0000000000 

0 

0 

6 

it tt 

101 

0 

■ 0 

0000000000 

0 

0 

0 

tt it 

229 

< A 

4 

0112111000 

+ 

+ 

4 

Fluid from cerebellar 
cyst. 

113 

0 

0 

0000000000 

0 

0 

2 

Acute alcoholism. 

114 

0 

0 

0000000000 

0 

o' 

0 

it it 

115 

t 4 

0 

0000000000 

0 

0 

1 

it it 

116 

. .4 

0 

0000000000 

0 

0 

3 

it tt 

117 

0 

0 

0000000000 

0 

0 

0 

it tt 

118 

0 

0 

0000000000 

0 

0 

2 

Huntington’s chorea. 

127 

0 

0 

0001223300 

*+• 

+ 

56 

Spinal cord tumor. 

128 

0 

0 

0012100000 

0 

0 

4 

Dementia precox. 

129 

0 

0 

0000000000 

0 

0 

2 

Uremic convulsions. 

130 

0 

0 

0000000000 

0 

0 

3 

Syphilophobia. 

132 

0 

0 

0000000000 

0 

0 

9 

Cerebellar tumor. 

133 

0 

0 

0000000000 

0 

0 

16 

Meningismus. 

137 

0 

0 

0000000000 

0 

0 

9 

Acute mania. 

13S 

. .4 

# 4 

0000000000 

0 

0 

8 

it K 

141 

0 

0 

0000000000 

0 

0 

8 

Uremia. 

149 

0 

0 

oooooooooo 

0 

0 

S3 

Meningismus. 

143 

0 

0 

0112221000 

0 

0 

4 

Bell’s palsy. 

140 

0 

0 

oooooooooo 

0 

0 

2 

Migraine. 

148 

0 

0 

oooooooooo 

0 

0 

0 

Trifacial neuralgia. 

153 

0 

! o 

0122210000 

0 

0 

12 

Brain tumor. 

157 

0 

0 

oooooooooo 

0 

0 

3 

Myasthenia gravis. 

159 

0 

i 0 

oooooooooo 

0 

0 

1 

Brain tumor. 

163 

0 

1 o 

oooooooooo 

0 

0 

4 

Cerebral palsy of 
childhood. 

106 

0 

i 0 

oooooooooo 

0 

0 

4 

Bell’s palsy. 

172 

0 

0 

0023455555 

, . 


2 

5 7 ? 

17S 

0 

1 0 

oooooooooo 

0 

0 . 

0 

Myasthenia gravis. 

219 

0 

0 

oooooooooo 

0 

0 

o 

Wife of tabetic. 


Spinal fluids from acute anterior poliomyelitis gave nothing 
definite. All were obtained during the* acute stage of the disease. 
One case (No. 207) gave a colloidal gold curve in the luetic zone. 
Johnston found this present in 4 cases during the acute stage. 
He subsequently examined 2 of these after acute symptoms had 
subsided and in both the colloidal gold curve was negative. He 
bclevcs that this occurrence of an early transitory reaction in the 
syphilitic zone in the acute stage of anterior poliomyelitis suggests 
an important aid in the diagnosis of this disease. 

In our miscellaneous group (76 cases) all findings were practi- 


* Not clone. 

1 Transverse myelitis n"Oci.nted with Pott's dbea'c; spina! fluid showed j.-.uitho- 
cromin at three separate lumbar puncture'. 
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cally normal. The Wnssermann in the spinal' fluid in all cases was 
negative. One blood gave a ])ositive Wnssermann, the cell count 
was normal except in 2 cases of ineningismus,’ in 1 brain tumor and 
in 1 spinal cord tumor; the globulin test was negative in all but 1. 
The colloidal gold test showed nothing definite, except occasion- 
ally a slight decolorijyition in the lower dilutions. In 3 cases of 
multiple sclerosis all findings were negative, but in 1 case (No. 75) 
the colloidal gold test showed a typical paretic curve with a nega- 
tive Wnssermann test. Similar findings have been reported. Miller 
and his co-workers report 3 cases; Flesh observed this curve G times 
out of S cases examined. ICnplan found it only once in 18 cases; 
Oetikcr reports 1 case. The presence of a “paretic curve” with the 
other spinal fluid findings negative might be of help in the diagnosis 
of suspected multiple sclerosis. Occasionally one sees a report of 
a “paretic curve” with normal spinal fluid findings in other condi- 
tions. Oetikcr observed this in a case of puerperal eclampsia; Miller 
in a brain abscess and in a case of cirrhosis of the liver. Case 172 
gave interesting findings. The spinal fluid was slightly hemorrhagic 
(old hemorrhage) and contained an excessive amount of globulin. 
The patient had an old Pott’s disease of seventeen years’ duration, 
and during the past few months gradually developed a transverse 
myelitis with a flaccid paralysis. Both spinal cord tumor cases 
(Nos. 17 and 127) gave a decolonization in the higher dilutions. 


SPINAL FLUID FINDINGS AFTER TREATMENT, WHERE ALL TESTS 
SHOWED IMPROVEMENT.' 


Case 

No. 

Wnssermann. 

CoHoidn! gold 
tost 

Globulin, 

Lympho- 

cytcs 


Blood. 

s & 

Non no. 

Noguchi. 

Remarks 


0 


3321000000 

0 

0 

4 

Paresis. 


0 

0 

1232100000 

0 

0 

2 

Tabes. 


0 

0 

2231000000 

0 

0 

3 

<C 


0 

0 

0000000000 

0 

0 

1 

<C 


0 

0 

1223200000 

0 

0 

7 

(C 


The effects of antiluetic treatment on these tests have been vari- 
able. In the main our syphilitic cases have been treated with sal- 
varsan, intravenously and intraspinally (Swift and Ellis method), 
combined with mercury. In all cases there has been a gradual 
reduction of the cell count to normal. In the majority of cases the 
globulin test has become normal while in some it remained slightly 
positive. In 21 cases of paresis, treated thoroughly, all but 2 gave 
a negative blood Wassermann. However, in the spinal fluid it 
persisted positive in every case. Out of 22 cases of tabes treated, 
16, or 73 per cent., gave a negative Wassermann both in the blood 


« For original findings refer to same case numbers in early part of this paper. 
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and spinal fluid. In only 5 instances of all antiluetic cases treated 
did we notice any change in the- colloidal gold curve, and in only 1 
case did the curve become normal. 

Summary. 1. The most constant finding in a pathological spinal 
fluid is a positive globulin. It is indicative of an inflammatory 
process, but is of no specific import. 

2. Pathological cerebrospinal fluids usually show some lympho- 
cytosis. However, the number may be normal. Fluids from cases 
of meningitis almost invariably give a high cell count. 

3. As an index of pathological change in the cerebrospinal fluid 
the colloidal gold reaction is more delicate than any other test here 
employed. 

4. Normal spinal fluid usually causes no reduction of the colloidal 
gold. A slight reduction in any of the dilutions is of no diagnostic 
import, and may occur in normal spinal fluids. 

5. Cases of tabes and cerebrospinal lues gives a typical colloidal 
gold curve in the luetic zone. Although in tabes the intensity of 
the curve is usually greater, it is not sufficiently constant to be of 
diagnostic value between the two conditions. 

6. In paresis the colloidal gold test is sufficiently frequent and 
characteristic to warrant the term “paretic curve,” and is of great 
diagnostic value. However, it has been observed in cases of tabes, 
cerebrospinal lues, multiple sclerosis, brain abscess, and once in 
puerperal eclampsia. 

7. In meningitis the colloidal gold curve usually occurs in the 
higher dilutions, and is probably of value in the diagnosis of doubtful 
cases. 

8. In spinal fluids with normal findings, except a paretic colloidal 
gold curve in doubtful cases, the possibility of a multiple sclerosis 
must be strongly considered. 

9. The colloidal gold test is more delicate than the Wassermann 
test. Spinal fluids from luetics have given a colloidal gold luetic 
curve with a negative Wassermann. However, we have never 
observed a normal colloidal gold curve with a positive Wassermann 
in the spinal fluid. Exceptions to this are the congenital luetics. 

10. Under antiluetic treatment there is usually a reduction in 
the cell count and globulin of the spinal fluid; frequently the Wasser- 
mann becomes negative; rarely is there a change in the colloidal 
gold test. 

11. No spinal fluid test (except the presence of bacteria) is spe- 
cific. Every test is simply that much cooperative evidence and 
should be combined with the history of the case and the clinical 
findings. 

1 desire to express my appreciation to Dr. Leiteh. pathologist at 
. Mounds Park Sanitarium, and I)r. Barron, formerly pathologist 
at the City and Coumy Hospital, for their kind help and interest in 
the study of our spinal fluids. 
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CONCERNING THE CAUSATION OF EDEMA IN CHRONIC 
PARENCHYMATOUS NEPHRITIS: METHOD FOR ITS 
ALLEVIATION . 1 

By Albert A. Epstein, M.D., 

ADJUNCT ATTENDING PHYSICIAN AND ASSISTANT PHYSIOLOGICAL CHEMIST, MOUNT 
SINAI HOSPITAL, NEW YORK. 

One of the most striking clinical manifestations of chronic paren- 
chymatous nepliritis is the development of edema or anasarca. 
Its occurrence is intimately associated with a diminished elimination 
of salts and water, believed to be due to a reduced power of the 
'kidneys to excrete these substances. Those who have had occasion 
to observe the condition know well the severe proportions which 
it may assume, the distress which it causes the patient, and the 
inadequacy of medicinal treatment or the usual dietetic restrictions. 

The present communication forms part of a larger study on 
nephritis begun a number of years ago. Its purpose is to put on 
record certain facts concerning the nature of the anasarca occurring 
in chronic parenchymatous nephritis which are of clinical importance 
and to suggest a new method of treatment which promises to be 
useful. The reason for selecting this particular phase of the subject 
is the conviction (gained in the study) that the edema, or anasarca, 
is one of the most important phenomena in the disease, and that by 
its alleviation and prevention great progress is made toward ultimate 
relief of the renal condition. 

1 Read before the Section on Medicine at the New York Academy of Medicine, 
October 17, 1916. 
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Ever since Bright’s discovery of renal disease the opinion has 
prevailed that all the phenomena associated with it are attributable 
to the pathological changes and the disordered function of the kid- 
neys. It is now conceded that the morbid manifestations of chronic 
parenchymatous nephritis differ from all other forms of renal disease. 
Its onset, progress, and duration, its tendency to subcutaneous and 
serous effusions, and the cardiovascular conditions and urinary 
findings — all differ from those observed in other varieties of renal 
disease. It is not the object, at present, to discuss the chemical 
and pathological features of chronic parenchymatous nephritis as 
a whole, but it is important to note (and the conclusion seems 
justifiable from the observations thus far made) that among the 
cases of parenchymatous nephritis there is a group with a constitu- 
tional disorder in which the renal and other manifestations are 
concomitant or secondary in point of development and importance. 

Much discussion has been indulged in concerning the origin of 
edema in nephritis, and many theories have been propounded con- 
cerning the mode of its production. 

Thus it was 1 2 believed that the edema was the result of a 
“hydremia” from the retention of water caused by the inability 
of the kidneys to excrete it. Cohnheim 3 supposed that the edema 
was brought about by an increased permeability of the capillary 
vessels, induced by the malnutrition or poisoning incidental to the 
nephritis, which permitted fluid to filter through into the subcu- 
taneous tissues and serous cavities. The hypothesis which has 
received the soundest clinical confirmation, and still retains many 
adherents, is that of Widal 4 and his associates, which teaches that 
the kidneys in this disease have a deficient capacity to eliminate 
salt (sodium chlorid). The accumulation of salt in the body causes 
a retention of water, thus giving rise to the anasarca. Fischer’s 5 
view that the edema is due to an “acidosis” has not received 
confirmation. 

These are the principal views concerning the production of 
effusions in the body in chronic parenchymatous nephritis. They 
all attribute the phenomenon in one way or another to the retention 
of water and salt caused by the inability of the kidneys to eliminate 
them adequately. The position of the kidney in the animal economy 
is such that alterations in renal function may result from causes 
outside the kidney, so that the retention of salt and water, with the 
consequent formation of edema, may be due to other factors than 
renal insufficiency. It is evident, of course, that no massive effusion 
could occur without a corresponding retention of fluid, but the 
cause need not reside in the kidneys. 


1 v. Xoorden: Pathol. <1. Stofftv., 1000, i, 101S. 

3 Alls, rath., 1SS0, ii, -5S2. 

‘ Bull, ot m'-ni. Soc. ro'd. d. hOp. de Paris 12 1002. 

3 Nephritis 1012. 
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^ herons it is undeniable that a state of hydremia of varying 
degree exists in chronic parenchymatous nephritis, just how such 
n condition can produce edema is not at all clear. In recent work 
Bnehr and I c have found that in nephrcctomized animals suffering 
from experimental diabetes a marked state of hydremia develops 
(increase of 70 per cent, in blood volume) without causing any 
edematous deposits. Concerning the view that increased perme- 
ability of the walls of the capillaries plays a part in the production 
of edema, it might be said that modern research indicates that the 
capillary vessels arc less permeable to salt and water in renal disease 
than they are normally. Thus in the work of Chisholm, 5 * 7 Boycott 
and Douglas, s and more recently that of Bogert, Underhill and 
Mendel, 9 we find evidence that “the condition of nephritis produced 
experimentally 'effects an alteration in the permeability of the walls 
of the capillaries in such a way as to hinder the passage of fluid from 
the blood to the tissues.’” Widal’s view that the retention of salt 
is directly and indirectly responsible for the production of edema 
would be valid on the basis of the evidence furnished were it not for 
the fact that numerous other affections of the kidneys also cause a 
retention of salt without ever leading to the development of edema. 
Other French observers 10 explain this discrepancy by assuming that 
the retained salt may exist in two states: one in firm combination 
with the tissue protoplasm — “chlorurc fixe” — and the other, being 
free, “chlorurc libre.” The first phase gives rise to retention of 
salt without producing edema, “retention chlorurc seche,” the other 
phase leads directly to the retention of water, thus causing edema — 
“retention chlorurc hydropigene.” The explanation is ingenious 
but not convincing. Just why two such states for chloride retention 
should exist is not at all clear. One cannot deny Widal’s observa- 
tions on the effect of salt administration on the edema in chronic 
parenchymatous nephritis. That is as it should be. Neither can 
we gainsay the observation concerning hydremia and the retention 
of water. Least of all can we deny the fact that extreme forms of 
renal disease can exist, causing retention of different urinary sub- 
stances without producing edema. Even total anuria of long dura- 
tion may terminate and give no evidence of edema. Passler 11 
records a case of anuria of eleven days’ standing in which no edema 
developed. 

It is evident, therefore, that more information is needed for the 
elucidation of this perplexing phenomenon. Some knowledge is 
gained by a comprehensive study of the blood sera and the effusions, 
.particularly in the light of the newer physicochemical principles. 

5 Epstein, A. A., and Baehr, G. : Jour. Biol. Chem., 1916, xxiv, 3. 

’ Jour. Path, and BacterioL, 1934, xix, 265. 8 Ibid., 221. 

’ Am. Jour. Physiol., 1916, xli, 189. 

10 Marie, R.: Semaine mfid., 1903, p. 385. 

11 Deutsch. Arch. f. klin. Med., 1906, lxxxvii, 569. 
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In 1912-1914 12 1 published a series of papers recording the results 
of chemical studies upon blood sera and puncture fluids. The aim 
of these studies was to ascertain the various changes which the blood 
undergoes in different types of disease, particularly in respect to the 
proteins. Whereas no final deductions were drawn then from the 
variations encountered, certain points were definitely emphasized. 
It was observed that the proteins of the serum are subject to 
extensive variations. Whereas normally the blood serum contains 
6 to 8 gms. of protein to the 100 c.c., of which a little more than 
one-third is globulin; in disease the quantity of protein may be very 
much reduced but the globulins may show both a relative and abso- 
lute increase. In the serum of cases of chronic parenchymatous 
nephritis the protein content shows the greatest reduction; whereas 
the increase in globulin content is most pronounced, and it may 
constitute nearly all of the protein present. (See Table I.) 


TABLE I. — AVERAGE COMPOSITION OF BLOOD SERA. GRAMS PER 

100 C.C. 



Total 

protein. 

Globulin. 

Albumin. 

Globulin 
per cent. 

Normal 

. 7.400 

' 2.73S 

4.662 

37.0 

Cardiac conditions 

. 0.40S 

2.240 

4.417 

33.9 

Chronic interstitial nephritis . 

. 6.704 

2.396 

4.310 

35.7 

Chronic parenchymatous nephritis 

. 3 .928 

3.462 

0.466 

89.2 


TABLE II.— AVERAGE COMPOSITION OF EFFUSION 

FLUIDS. 

SEROUS 

FLUIDS.- 




Cardiac conditions 3.352 

1.199 

1 .788 

43.0 

Hepatic cirrhosis 3.174 

1.318 

1.856 

41.0 

Chronic parenchymatous nephritis . 0.285 

0.285 

0 

100.0 

SUBCUTANEOUS FLUIDS. 



Chronic parenchymatous nephritis . 0.09S 

o.oso 

0.018 

81.0 


For reasons which v ill be given in a future communication I am 
of the opinion that some of the changes occurring in the proteins 
of the serum, more especially the globulin content, are the result 
of well-defined influences acting upon the blood. In contrasting the 
findings in the sera of patients with different forms of renal disease 
the conclusion has been reached that chronic parenchymatous 
nephritis is genetically different from all other forms and that the 
change in the protein composition plays a direct part in the produc- 
tion of some of its clinical manifestations, particularly that of 
edema. 13 From a broad, clinical stand-point the cases of renal 
disease studied may be grouped into three classes. 

!: Kp->t*-in, A. A.: Jour. E\prr. Med., 1912, xvi, 719; 3913. xvii, -MJ* lop; X r 33 j 
!s Ibid.. 301-1. x.x, 33 5. 
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1. The eases of chronic interstitial nephritis show no change from 
the normal in the diameter of the protein composition of the serum, 
nor in the ratio which the individual fractions bear to each other. 
On the other hand, the incoagulable and non-protein N of the serum 
show marked fluctuations, some of which correspond to the degree 
of functional deficiency of the kidneys. 

2. In cases of localized disease of the kidneys (surgical condi- 
tions) the changes in the blood scrum are twofold: One concerns 
the protein and is traceable to infections; the other concerns the 
non-protein constituents and varies with the amount of destruction 
of the kidney substance. When infection is present an increase 
in the globulins is observed similar to that occurring in infections 
in other localities; the non-protein N increases apparently in direct 
proportion to the degree of deficiency of the kidney. 

3. In cases of chronic parenchymatous nephritis the amount of 
protein in the blood is markedly diminished. From the evidence 
which wc possess the cause of the diminution of the amount of pro- 
tein is ascribable largely if not entirely to the loss of protein in the 
urine. The amount of protein lost in the urine daily may be insig- 
nificant, and if immediately replaced may exert no influence on the 
content of the blood serum. As a rule, however, the loss is very 
considerable. 

Dieballa and von Ketly n record a protein output in the urine of 
24 gins. I have had occasion to observe an albuminuria of several 
months’ duration, with a daily output of protein ranging from 18.5 
to 2G.2 gms. Now if wc remember that the total protein in the 
blood averages only about 210 gms. the daily loss of so much pro- 
tein eventually causes a tremendous drain upon the blood serum 
unless the deficit is replaced. Under normal conditions the loss of 
fluid from the blood (hemorrhage or otherwise) is immediately 
replaced by the passage of fluid from the tissue spaces back into the 
blood capillaries. The experiments of Turner, Marshall and Lam- 
son 16 and their associates on plasmapharesis (?. e., removal of plasma 
from the blood) show that the protein content of the serum gradu- 
ally diminishes under such conditions. 

In the nephritic individual the loss incurred may at first be covered 
so that no diminution in the blood-serum proteins may be evident; 
but as the disease progresses and the albuminuria becomes more 
intense the loss may exceed the amount restored, so that finally 
impoverislunent of the serum in proteins results. As a rule the 
nutritional condition of the patients and the dietetic restrictions to 
which they are subjected in the course of treatment favor such a 
development. 

The fact is that in chronic parenchymatous nephritis the quantity 


ii Dieballa and v. Ketly: Deutsch. Arch. f. klin. Med., 189S, lxi, 761. 
15 Jour. Pharmacol., 1915, vii, 129. 
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of protein in the serum is diminished. The decrease appears to be 
proportional to the intensity and duration of the disease. The re- 
duction in the proten content of the serum is not due to the hydre- 
mia. The work of Dieballa and von Ketly 16 furnishes proof of that. 

Neither is the diminution in the content of the serum protein to 
be ascribed to a migration of the substance through the capillary 
walls into the tissue spaces. Chemical analysis of the edema fluids 
in the pure forms of chronic parenchymatous nephritis (by that I 
mean instances of the disease without cardiovascular involvement) 
shows that they are made up principally of salts and water. 17 The 
protein content is trifling. The conclusion is therefore unavoidable 
that the decrease in the protein content of the serum in these cases 
is to be attributed chiefly to the loss of protein in the urine. But 
what relation does this bear to the production of edema? 

In order to comprehend fully the nature of the processes which 
are active in the production of edema it is necessary to consider for 
a moment the manner in which the exchange of fluid between the 
blood and the tissues is regulated. 

As stated before the loss of fluid from the blood is rapidly restored 
by the passage of fluid from the tissue spaces back into the blood 
capillaries. Two theories have been advanced to explain this 
absorption of fluid: (1) the backward filtration theory of Landercr, 
and (2) the osmotic theory of Starling. According to the first 
theory, when the pressure in the capillaries falls below that in the 
tissue spaces the fluid is forced back into the capillaries. When the 
reverse occurs, fluid passes from the capillaries to the tissue spaces. 
According to Starling there is normally a balance in the production 
and absorption of tissue fluid between the filtration pressure in the 
capillaries and the osmotic pressure of the colloids of the blood and 
tissue fluid. 

Plasma and tissue fluid are practically identical in everything 
except protein. Starling 18 showed that the blood proteins exert an 
osmotic pressure of about 4 mms. of mercury for every 1 per cent, 
of protein. Normally the plasma contains more protein tlian the 
tissue fluid; so that normally an equilibrium is maintained in the 
to-and-fro movement of fluid by capillary pressure working from 
the vessels in the direction of the tissues and the osmotic pressure of 
of the blood colloids acting in the reverse direction. Usually the 
osmotic pressure of the blood is greater than that of the tissue fluid 
because of the greater amount of colloids, and, as a result of this 
influence, the direction of flow is from the tissues to the blood 
capillary system. The efi'ect of the two operating forces is naturally 
different. The one, capillary pressure or backward filtration (which 
is the active force in restoring blood volume after hemorrhage, etc.), 
must cause the passage of fluid which is approximately of the same 

u Roe. cit. l: Ep-tcin, A. A.: Jour. Expcr. Med.. IPlt. xx, 331. 

" Quoted from F. II. Scott. .lour. PliyHol., HUG, I, 107. 
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composition us that contnincd nt the source. For example if trans- 
udation occurs because of increased capillary pressure the migrating 
fluid must be like that of the blood scrum. This is verified by the 
composition of effusions encountered in conditions of static dis- 
turbances, such as cardiac disturbances, cirrhosis of the liver, etc. 
(See Table II.) When the capillary pressure is lessened (as after 
hemorrhage) the composition of the fluid which passes from the 
tissues into the blood stream must be like that of the tissue fluid.. 
Scott 13 in the study of this subject has shown that the fluid which 
passes from the tissues under these conditions contains from 0.6 to 
2.09 per cent, of protein. 

On the other hand, the fluid which passes in response to the 
osmotic pressure of colloids should be practically a solution of salts. 
Analysis of the edema fluid encountered in cases of chronic paren- 
chymatous nephritis shows the composition to be one of salts and 
water. (.See Table II.) The protein content is insignificant and may 
be derived from the fluid of the tissue spaces. 

We have in these considerations a set of facts which dovetail and 
afford us a starting-point, for the comprehension of the mechanism 
which leads to the production of edema. It is recognized on the 
one hand .that the blood scrum normally contains more protein, i. c., 
more colloid material than the tissue fluid, and that by virtue of this 
predominence it possesses a greater osmotic pressure which is vital 
in maintaining a balance in the exchange of fluid between the blood 
and the tissues. The examination of the blood sera in cases of 
chronic parenchymatous nephritis reveals the fact that the protein, 

7. c., the colloid content, is very much reduced, a loss sometimes 
equivalent to 60 or 70 per cent, and more of the total serum protein. 
In terms of osmosis this loss of protein represents a pressure equal to 
20 to 24 mms. of mercury, a factor sufficient to disturb the equilib- 
rium in the exchange of fluid between the blood and the tissues. 
More precisely the deficit in serum protein causes a fall in tire 
osmotic pressure of the blood. This disturbance does not only favor 
the passage of fluid from the blood to the tissues, but also gives to 
the tissues the controlling power to absorb and retain fluid. 

From the very nature of the force which is concerned in the pro- 
cess (namely, that of osmosis) the fluid which passes from the blood 
to the tissues must be a solution of salts. The fluids which we find 
in the effusions in chronic parenchymatous nephritis are practically 
such solutions. (See Table II.) As pointed out before, the protein 
content is negligible and may not be derived from the blood. 

The hypothesis for the production of edema in chronic paren- 
chymatous nephritis which I therefore propose is briefly as follows: 
The loss of protein incurred by the blood serum through the con- 
tinuous albuminuria causes a decrease in the osmotic-pressure of the 


19 Jour. Physiol., 1916 , 1, 157 . 
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blood, which fact favors the absorption or imbibition and retention 
of fluid by the tissues. This conclusion gains support from the 
experiments performed by Tullio Gayda , 20 who found that the edema 
which is produced in perfusion experiments when normal saline or 
Itinger solution is used is prevented by the addition to the perfusing 
fluid of colloids which are in osmotic equilibrium with the colloids 
of the lymph and tissues. This may not be the only factor but it is 
an important one . 21 Other evidence is also available to confirm this 
view, but space will not permit of elaborating further upon this 
phase of the subject. Suffice it to say that through a change in the 
protein composition of the blood plasma a condition is produced 
which is capable of causing the retention of fluid in the tissues. 

Certain other factors which are important in the chemical and 
physical pathology of the disease must be touched upon, as they 
enter largely into a consideration of the treatment. Whether it 
be that a state of malnutrition results from the impoverishment of 
the blood in proteins or that the diseased condition, commonly 
termed chronic parenchymatous neplu-itis, is genetically a disorder 
of nutrition, we find in the blood definite evidence of tissue starva- 
tion. The evidence which I have in mind is the remarkable increase 
in the lipoid content of the blood. A number of such observations 
are on record. Thus Chauft'ord, Recliit and Grigaut 22 have noted 
an increase in the lipoid content. Recently I had occasion to ob- 
serve very unusual amounts of lipoid substances in the blood scrum 
of cases of parenchymatous nephritis. (See Table III.) The ac- 

TABLE III. — CIIOLESTERIN CONTENT OF BLOOD SERA. MILLIGRAMS 

PER 100 C.C. 


Diagnosis. 

Cases. 

Average. 

High. 

Low 

Chronic interstitial nephritis . 

. 2-4 

174 

2G5 

100 

Uremia 

. 5 

133 

194 

87 

Arteriosclerosis 

. 7 

103 

21S 

100 

Cardiac conditions 

. 19 

157 

294 

104 

Bichloride poisoning .... 

2 

127 

130 

125 

Chronic parenchymatous nephritis 

9 

559 

1230 

333 


cumulation of these substances in the blood probably arises partly 
from the mobilization of fat deposits from the subcutaneous tissues 
and other sources and to a large extent perhaps from degenerative 
processes in the tissues. The cause of fat mobilization when a 
lipemia develops may be partly physical displacement, due to the 
effusions. Usually, however, the condition in the blood is one of 

:P Arch. Sc. Moth, 191G, xxxix, 3S9. 

51 The increase in the globulin content of the blood scrum, and the cx'-o-sive accu- 
mulation of lipnid'=, constitute additional factors which contribute to the carnation 
of edema in chronic parenchymatous nephritis, and interfere with the elimination of 
salt and water by the kidneys*. 

" Conipt. road. Soc. de hit*!.. 1911, p, 317. 
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lipoidcmia, thus pointing to a metabolic derangement similar to 
that observed in starvation in advanced diabetes and in pellagra. 
The degree of nutritional disturbance and fat mobilization can be 
appreciated only after the cases begin to improve and the edema 
subsides. Then the patients manifest very marked wasting. 

The increase in the lipoid content of the blood is important not 
only because it gives evidence of a grave nurtitional disturbance 
but also because it aflects the pathology of the disease in other 
ways. Knethe Dewey 13 has recently shown that the mere presence 
of excessive amounts of cholcsterin in the blood is capable of pro- 
ducing definite pathological lesions in the kidneys and perhaps 
also affecting their function. From the work of Mathilde Koch 
and Carl Voegtlin 11 and also that of Herlizka 55 and Gayda 36 it appears 
tlint abstractions of lipoids from tissue cells cause imbibition of fluid 
with consequent swelling of the cells. 

The problem in the treatment of edema in chronic parenchyma- 
tous nephritis is to relieve the condition and prevent its recurrence. 
The mere removal of effusion fluid by paracentesis and puncture, 
if feasible, may relieve it partly, but does not, as a rule, prevent a 
reaccumulation. I need not dwell upon the medicinal means used 
to promote renal activity. The failure of such procedures to in- 
fluence the edema is classic. It has been shown repeatedly that the 
kidneys in this type of disease are capable of eliminating the dif- 
ferent urinary substances. Their inability to excrete sufficient salt 
and water is due to causes outside of them. 

On the basis of the views presented concerning the causation of 
edema the real problem in its treatment is the restoration of normal 
conditions in the blood and the establishment of a healthy state of 
nutrition. The blood in these cases, as previously stated, shows a 
marked decrease in protein and an increase in lipoids. The indica- 
tions are: (1) to increase the protein content of the blood and thus 
help it regain its normal osmotic power, and (2) to remove or 
cause the reabsorption by the tissues of the excessive lipoids. The 
restoration of the protein content may be accomplished by two 
methods: (1) Massive infusion or transfusion of healthy blood 
accompanied by the removal of equal quantities of blood from the 
patient. The latter procedure is necessary to accommodate the 
introduction of additional blood so as not to embarrass the circula- 
tion. It also serves to remove some of the excessive lipoids. (2) 
Most important is the proper administration of a high protein and 
fat-poor diet. 

The employment of transfusion is undoubtedly helpful and affords 
a good start in the treatment, but, of course, is not always feasible 

53 Arch. Int. Med., 1916, xvii, 757. 

=* Bull. Hyg. Lab., 1916, No. 103, p. 129. 

55 Arch, di Fisiol., 1909, vi, 369. 

!5 Loci cit. 
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for obvious reasons. It must be remembered also that whereas the 
replacement of the impoverished blood of the patient with healthy 
blood helps toward the restoration of normal conditions, the effect is 
necessarily only a temporary one, for the continuation of the albu- 
minuria causes a constant loss of blood protein. Chief reliance must 
therefore be placed upon adequate dietetic measures. The method 
consists, therefore, in the administration of large quantities of properly 
selected proteins with a minimum of carbohydrates and the exclu- 
sion of fats. The reason for restricting the carbohydrates is two- 
fold : (1) to promote a maximum assimilation of protein, and (2) to 
exclude the greater production and retention of water which is in- 
cidental in the metabolism of carbohydrates. The fats are excluded 
because of the marked increase of fatty substances in the blood. 

DIET EMPLOYED. 

Daily amount. 

Food value 1280 to 2500 calories 

Proteins 120 to 240 grams 

Fats (unavoidable) 20 to 40 “ 

Carbohydrates 150 to 300 " 


ARTICLES USED. 

Lean veal, lean ham, whites of eggs, oysters, gelatin, lima beans, lentils, split peas, 
green peas, mushrooms, rice, oatmeal, bananas, skimmed milk, coffee, tea and cocoa. 


As for the administration of fluids and salts, I might say that the 
fluid allowed is restricted to the quantity present in the food, plus 
that which is necessary for the comfort of the individual patient, 
amounting usually to 1200 to 1500 c.c. The amount of salt 
allowed is the quantity sufficient to make the food palatable. 

The method is necessarily slow and requires persistence, but its 
effect is indeed very salutary. The protein content of the blood 
increases and the lipoidemia subsides. Accompanying these changes 
in the blood there is a progressive increase in the excretion of urine 
. with a gradual disappearance of the edema. The albuminuria also 
diminishes and the patient’s health improves steadily. 

The diet listed above is relatively low in calories; other articles of 
food are added gradually as conditions allow. The fats are restricted 
so long as the lipoid content in the blood remains elevated. 

The number of cases treated thus far is not large, but such of 
them as we had represented extreme types of the disease. The 
results obtained have been very encouraging. A detailed report of 
these cases will be published later. 
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THE COMPLEMENT-FIXATION TEST IN THE DIAGNOSIS OF 
TUBERCULOSIS, WITH A STUDY OF 135 CASES. 

By G. W. McCaskey, A.M., M.D., 

rnornsHon or medicine, Indiana uxivehsity or medicine, eoiit wayne, Indiana. 


The early diagnosis of tuberculosis, or perhaps, more correctly 
speaking, the determination of the clinical importance of the foci 
which most, of us are supposed to harbor, is admittedly one of the 
most difficult as well as most important problems in clinical medi- 
cine. So many factors have to be considered, and in certain types 
of cases all the available data are so indefinite, that sometimes the 
best we can do is to make a more or less accurate guess. 

I cannot agree with those who consider the subcutaneous injec- 
tion of old tuberculin, hitherto the most reliable biological test, 
an entirely safe procedure. If the injections arc given in doses so 
small that no deleterious effect can be produced, we may fail in 
clinically active cases to get a definitely recognizable reaction, and 
then if repeated doses arc increased very slowly, immunization 
may occur. This is what happens with increasing therapeutic 
doses. Whenever a reaction does occur there is at least a transient 
lowering of resistance to the infecting germ. This corresponds to 
Wright’s "negative phase,” during which phagocytic power, as 
shown by the opsonic index (and therefore the immunity mechanism 
of the body), is more or less weakened. Now, in a large proportion 
of suspected cases this is probably quite unimportant, because it is 
succeeded by a strongly positive phase. In a smaller group, how- 
ever, definite harm may be produced. In a patient with a fairly 
low resistance, for example, and with a focus which is moderately 
active, the transient lowering of resistance occurring as a result 
of the subcutaneous test may cause increased activation of the focus, 
and such an event might easily turn the scale against the patient. 
This may not be at all obvious at the time, and, in fact, probably 
would not be, but might manifest itself by later clinical develop- 
ments, the relationship of which to the tuberculin test might not be 
suspected. 

. I am quite well aware that many eminent clinicians. Osier among 
them, have declared for the harmlessness of the tuberculin test 
carefully employed. The biological facts above set forth are, 
however, indisputable, and the conclusion that positive harm 
might result seems unavoidable. In fact I believe I have seen such 
results follow its diagnostic use. IClebs 1 says that when carefully 
used in proper doses and in “properly selected” cases it is free from 
.harmful effects, but adds that it should never be resorted to until 


1 Tuberculosis, 1909, p. 339. 
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all other means have failed. Certainly these are peculiar limita- 
tions with which to surround a perfectly safe diagnostic procedure. 
Lawrason Brown 2 in discussing the therapeutic use of tuberculin 
appears to offer a plausible explanation of the way in which the 
anaphylaxis occurs, and the same explanation would seem to apply 
to the harmful results which might follow its diagnostic use. He 
says: “The immunity mechanism seems so adjusted that whatever 
primary protein escapes from the focus (tubercular) is immediately 
disintegrated; that 'is, the lytic process set up by the complement 
is so active that anaphylatoxin is never formed and the lysis carries 
the splitting process on to the formation of simpler bodies. Now, 
when a sufficient amount, however small, of tuberculin (primary 
protein) is injected into the body it changes this favorable balance 
and the action is not carried on so far, and anaphylatoxin results. 
To stem these anaphylatoxins is at times difficult and their result 
is disastrous.” 

The reaction to the diagnostic dose of tuberculin given sub- 
cutaneously is undoubtedly an anaphylactic phenomenon. The 
patient may practical^ always “stem” the results, but whether 
he emerges from the anaphylactic storm of the tuberculin - reaction 
with benefit or harm is difficult to determine; but if the cases are 
not -properly selected, a process which may require expert judgment, 
the result may be “disastrous.” If a strongly positive opsonic 
phase follows the negative phase of the reaction, a result which 
we are aiming at in our therapeutic use of tuberculin, which I 
heartily approve, then the patient may be actually benefited by 
the tuberculin test. This reaction corresponds to a therapeutic 
overdose which we consider objectionable and always try to avoid. 
It is only when the anaphylactic shock is too prolonged and the 
opsonic power of the plasma too greatly lowered that the germs may 
take advantage of the situation to the detriment of the patient. 

Aside from the question of the possible hazards of the tuberculin 
test, what dependence can be placed upon it? If positive, can we 
confidently assume that the patient has clinical tuberculosis? 
If it is negative, can we exclude it? The answer to both of these 
questions is no. Simon 3 says that from 90 to 100 per cent, of the 
cases of pulmonary tuberculosis give a positive reaction, while 
92 per cent, of suspected cases and 56 per cent, of non-suspected 
cases give positive reactions. The percentage of positive reactions 
among cases of clinical tuberculosis is undoubtedly very large, 
but at least it may fail with lowered resistance, and in the very large 
group of eases, perhaps only moderately advanced, but with fever, 
either slight or severe, it certainly cannot be used. On the other 
hand, if 56 per cent, or even 25 per cent, of non-suspected eases 
give a reaction, though I am inclined to think that this is a rather 

: Am. .Torn. Med. Fc., 1012, c\Iiii, 527. 

3 Infection, Immunity, etc., p. 333. 
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liiph estimate, it certainly cannot be depended upon to prove 
the existence of clinical tuberculosis. The work of Otis, Bandilier 
and Koepkc 1 seems to show that syphilis, in at least its early stages, 
may give rise to a positive reaction. This is especially important 
in view of the number of "cross-fixations” which sometimes occur 
in these two. diseases. Independently of positive reactions in cases 
of syphilis, it may be fairly assumed that a large proportion of 
the positive reactions occurring in non-suspected cases, either in 
healthy individuals or those suffering from other diseases, are due 
to concealed foci, which may be pathologically active but clinically 
entirely latent. In brief, we find that the subcutaneous tuberculin 
test is not positive in all cases of active tuberculosis; is entirely 
inapplicable in the febrile state; habitually disappears in the 
cachectic state of late tuberculosis; and is not infrequently positive 
in cases in which no focus can be discovered and which are never 
known neither before nor after the test to show clinical manifestations 
of tuberculosis. 

We naturally turn therefore with interest, but with not a little 
habitual distrust, to the complement-fixation test now on trial in 
the diagnosis of clinical tuberculosis, which is the main subject 
of this paper. This test has apparently arrived at the point where 
it offers much of hope without subjecting the patient to the hazards, 
however remote, of the subcutaneous tuberculin test. The biological 
basis upon which the tuberculosis complement-fixation is said to 
rest is substantially the same as in the case of the Wassermann 
test. There is, however, this difference: complement-fixation in 
the Wassermann test depends upon the presence of lipoid bodies, 
which are not at all specific for syphilis but are found in all the 
trypanosome diseases, and may even be produced by a meal very 
rich in fats, although in this latitude and with proper precautions 
no difficulties arise. In the tuberculosis complement-fixation test, 
however, the complement is said to be bound by an antibody which 
is absolutely specific and which is produced by the antigenic effect 
of the tubercle bacilli toxin. It was shown, for instance, by Citron 
that complement-binding antibodies were found in the blood of 
normal individuals after the injection of tuberculin. This is pre-._ 
sumably the mechanism of the production of complement-binding 
antibodies in clinical tuberculosis by a process of auto-inoculation. 
Whether these antibodies will be found at any particular time or 
not will depend upon two factors: (1) whether toxic bacillary 
products are at that moment being, or have rather recently been, 
thrown into the blood from the tubercular foci, and (2) whether 
there is on the part of the organism an immunity response to the 
antigenic influence of these toxic bodies. Citron found that the 
presence of these complement-binding antibodies following the 


1 Klebs, T. B.: p. 340. 
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injection of tuberculin was transitory, and this is precisely what 
occurs in clinical cases. I have seen a case show 50 to 75 per cent, 
inhibition of hemolysis in one test and none in a second test made a 
week later. This is not at all peculiar to tuberculosis complement- 
fixation. The same thing has been observed in both the Neisser 
and Wassermann-fixation tests. It is well known that a single 
negative Wassermann does not exclude syphilis, although we do 
not therefore reject the Wassermann test as an aid in diagnosis. 

As with the Wassermann so with the tuberculosis complement- 
fixation test, the results appear to depend somewhat upon the 
antigen used. A considerable number and variety of antigens have 
been used during the past six years, which is the period covered by 
these investigations. The antigens are classified by Miller 5 in a 
recent communication into four groups as follows: 

Group I. Bacillary suspensions (which includes that used by 
Miller). 

Group II. Tuberculins or filtrates (which includes Besredka’s 
and Craig’s antigens, and with which Bronfenbrenner’s work has 
been done, as well as my own). 

Group III. Bacillary extracts (used by Calmette and Masol, 
Much, Stimson and others). 

Group IV. Tissue antigens (used by Bierbaum, Wolff, Eisner), 
these being analogous, of course, to alcoholic extract of the luetic 
liver in the Wassermann test. 

Craig 0 using a filtrate antigen, made the test upon 166 cases of 
pulmonary tuberculosis, together with (for control purposes) 
150 syphilitics, 100 patients suffering from other diseases and 100 
normal individuals. Only two of the last three groups gave a posi- 
tive reaction with the test. Of the 166 cases of pulmonary tuber- 
culosis, 142 were positive and 24 negative; 107 of these cases were 
clinically active, giving 103, or 95 per cent., positive. Of the 59 
inactive cases, 39, or 66 per cent, were positive. He found some- 
times that the same case would give positive and negative tests 
on different days. 

Bronfenbrenner, 7 using Besredka’s antigen, studied 625 unselected 
hospital cases, with special reference to the association of syphilis 
and tuberculosis in those cases in which both of these diseases were 
clinically recognized or the patient gave both complement-fixation 
tests. Included in this 625 cases there were 174 cases of tuberculosis, 
65 of which were active. Of the latter, 61, or 94 per cent, gave 
positive tuberculosis complement-fixation tests while 4 cases were 
negative. There were 27 cases of tuberculosis apparently under- 
going recovery, of which 15 were positive and 12 negative. 

There were 10S cases out of the 625 in which a clinical diagnosis 

1 Jour. Lab. and Clin. Med., August, 1010, p. SIC. 

4 Am. Jorn. Mep. Pc., 1015, xl. 

; Arch. Int. Med., 1914, xiv, 7S7. 
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of syphilis was made; 41, or 38 per cent, of these gave a positive 
tuberculosis complement-fixation test. This is undoubtedly a 
very large percentage of tuberculosis among syphilitics, and fairly 
raised the question as to the specificity of the serum test. By a 
carefully conducted scries of experiments, which appear to me 
thoroughly convincing, he has proved that the two existing positive 
tests when associated are due to entirely distinct and separate 
antibodies. He shows very clearly that the tuberculosis comple- 
ment-fixation reaction is not lipotropic in character. He removes 
the lipoid substances from the Bcsredka antigen by extraction 
with ether without impairing its complement-binding power. He 
then exhausts the tubercular antibodies by repeated fixations with 
Bcsrcdka's antigen, leaving the Wassermnnn reaction unimpaired, 
and then, of course, in another specimen of serum exhausts the 
syphilitic antibodies by suitable antigens, leaving the tuberculosis 
complement-fixation test unimpaired. Ilis conclusion that the 
tuberculosis complement-fixation test is entirely specific, and that 
the individual giving positive fixation of complement with both 
this and the Wassermann test has both tuberculosis and syphilis, 
seems entirely justifiable. We are dealing with two of the most 
common and most serious infectious diseases, either one of which 
usually lasts through a long period of years, naturally predisposing 
to any other infection, and therefore it is not strange that a large 
proportion of syphilitics should be tubercular, and perhaps the 
reverse is almost equally plausible, owing to the widespread dis- 
tribution of syphilis. 

Miller, 8 using an antigen prepared by grinding tubercle bacilli 
with table salt and then adding water up to isotonicity, obtained 
229 (9S per cent.) positive complement-fixation tests out of 232 
clinically active cases, all of which had tubercle bacilli in the sputum. 
In 90 inactive or healed cases he found a negative reaction in 83 
(7 were positive, and in 5 of these tubercle bacilli had recently 
been found in their sputum). In 140 cases in which the diagnosis 
was doubtful 32 gave a positive tuberculosis complement-fixation 
test. In 45 cases giving the positive Wassermann reaction, unlike 
Bronfenbrenner, he found only 2 with positive tuberculosis comple- 
ment-fixation — in one of these the diagnosis of both syphilis and 
tuberculosis was subsequently established. 

It was my intention to have this test made in my clinical labora- 
tory with both the Wassermann and Neisser complement-fixation 
tests in practically every case, in order to get as broad a view-point 
of its clinical application as possible in both a positive and negative 
way. For various reasons this was not fully realized, but during 
the past year 135 complement-fixation tests have been made. 
While the number is not large the cases, for the most part, were 


* Jour. Lab. and Clin. Med., August, 1916, p. S16. 
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very carefully studied, and it seemed that their analysis, with a 
brief review of and comparison with other recent work and my 
own conclusions based thereon, might be of sufficient interest to 
warrant its presentation. 

Craig's antigen and an antihuman amboceptor derived from the 
rabbit were used in all the work, and the technic employed was that 
of Noguchi, simply substituting one antigen for another, or using 
several antigens with the same serum. 9 

For reasons which appear sufficient, clinical importance was 
attached to smaller degrees of inhibition than with the Wassermann 
test. If approximately 25 per cent, of inhibition occurred, or even 
less with perfect hemolysis in the serum control, it was regarded as 
significant and followed up by further investigation, because the 
complement-binding antibodies, unlike those in the Wassermann 
test, are specific. Of these 135 cases, 36 were regarded as cases of 
tuberculosis upon clinical grounds. In 22 tubercle bacilli had not 
been found, while they had been demonstrated in 14. Of the 22 
with no bacilli present, IS (or 77 per cent.) gave a positive comple- 
ment-fixation test and 4 negative, while of the 14 cases with bacilli, 
10 (or 71 per cent.) gave a positive and 4 a negative result. 

There were 8 cases regarded as simply suspicious. Of these, 2 
gave a positive complement-fixation and 6 a negative. 

Nine cases, so far as could be determined, were normal in every 
respect. Of these 1 was positive and 8 negative. The one case 
giving a positive fixation, and supposed to be perfectly healthy, 
developed clinical tuberculosis within two or three months, which 
is now progressing. One other case in this group was regarded with 
suspicion, but gave a negative result and remains well. 

Seventy-four cases were suffering from other diseases but were 
without suspicion of tuberculosis. Of these, 15 gave a positive 
and 59 a negative complement-fixation test. 

The subcutaneous tuberculin test was made 16 times in the 135 
cases. .It was positive 4 times and negative 12 times. The 4 cases 
giving a positive tuberculin reaction all gave positive complement- 
fixation tests. Of the 12 cases in which the subcutaneous test was 
negative, 9 gave a negative complement-fixation test and 2 positive; 
one was positive at one time and negative at another. 

In regard to the very interesting question of “cross-fixation” 
with the Wassermann test, my results are perhaps somewhat more 
discouraging than Bronfenbrenner’s. In 95 cases both tests were 
made. There were 25 positive Wassermanns in the total of 95. 
Of these, 11 (or 44 per cent.) gave a positive tuberculosis comple- 
ment-fixation test. This is 6 per cent, higher than that obtained 
in Bronfenbrenner’s cases. In this connection it might be remarked 
that of the 11 cases with positive Wassermanns which also gave 


’ Am. Jotm, Med. Sc., 1915, p. 150, 
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positive tuberculosis complement-fixation tests in 2 the clinical 
evidence was in favor of tuberculosis and in 9 against it. In two or 
three tuberculosis was plausible and in the remainder very improb- 
able. Of the 70 with negative Wnssermann, 20 gave positive 
tuberculosis tests or 2S per cent, as against 44 per cent, of those 
with ti positive Wnssermann. Of the cases with a positive tubercu- 
losis complement-fixation test in which also the Wnssermann was 
made, 31 in number, 11 (or 35 per cent.) had positive Wassermanns. 

The results obtained by Miller with the bacillary suspension and 
by Bronfenbrenner with the tuberculin type differ remarkably in the 
“cross-fixation” obtained in cases with a positive Wnssermann. In 45 
cases of Miller’s giving a positive Wnssermann, 2 gave a positive 
tuberculosis complement-fixation, while Bronfenbrenner found in 10S 
cases of syphilis in which tuberculosis was not suspected, 41 cases 
(or 38 per cent.) giving positive tuberculosis complement-fixation. 
On the other hand, Craig, using an antigen of the same type as 
Bronfenbrenner, with some difference in the technic of preparation 
did not get a single positive tuberculosis complement-fixation in 
150 cases showing a positive Wassermann. These discrepancies 
are somewhat difficult to reconcile. In both Craig’s and Miller’s 
cases of syphilis the percentage of cases giving positive tuberculosis 
complement-fixation is smaller than the actual number of cases one 
would expect to find in such a group, while in Bronfenbrenner’s 
and in my own it is undoubtedly very large. 

What then is the real clinical value of the tuberculosis comple- 
ment-fixation test? As indicated at the outset the real problem is 
not to determine the presence or absence of tubercular foci in any 
part of the organism but the clinical importance of such foci. We 
content ourselves by classifying the cases as active and inactive. 
Let us inquire just what we mean by these terms. Obviously the 
question of activity may be considered from either a pathological 
or clinical view-point, the latter always including the former. The 
case is clinically active only when it is manifested by symptoms 
or signs, or both. In the absence of clinical manifestations a tuber- 
cular focus may be mildly active without disturbing its host, 
or even entirely quiescent, but the tubercle bacilli are still viable 
and capable of renewed activity under favorable conditions. 
Between the foci which are pathologically completely quiescent 
and those which are producing more or less severe clinical manifes- 
tations there must be a group of “border-line” cases which might 
readily pass into one or the other of these classes, i. e., active or 
inactive, and which clinical observation and the autopsy room 
prove to us do actually migrate back and forth perhaps many 
times. The criteria heretofore available for gauging the clinical 
status of the “ border-line” case have been unsatisfactory. The pres- 
ence even of tubercle bacilli in the sputum only proves that a focus 
which indeed may be very small and. producing no constitutional 



MC CASKEY: COMPLEMENT-FIXATION TEST IN TUBERCULOSIS 655 

disturbance, and would be entirely unrecognizable but for these 
bacilli, is discharging its contents into a bronchial tube. Such a 
focus might or might not pour toxins into the circulation, and upon 
whether it does so or not would naturally depend the presence or 
absence in the blood of complement-binding or other tubercular 
antibodies. The absence of tubercle bacilli from the sputum is 
equally inconclusive. The same thing may be said of the subcuta- 
neous tuberculin test. Physical signs also fail us because they 
are not always recognizable when most needed and they may be 
obtained in a healed or rapidly healing focus. In view of all these 
facts and the demonstrable inconstancy of tuberculosis complement- 
binding antibodies, what can be reasonably expected from the com- 
plement-fixation test? While I believe that this test has arrived 
at the stage of clinical usefulness, yet its limitations are clearly 
defined. The absurdity of basing a clinical diagnosis upon any 
single laboratory test must be obvious to anyone upon the slightest 
reflection. This may be unfortunate, but in spite of these limitations 
the clinician should accept the information which it gives at its 
face value and make it a part, but only a part, of the basis of his 
clinical judgment. Viewed in this, its proper light, my own convic- 
tion is that with either the Besredka, Craig, or Miller antigen it is 
probably as reliable as and much more widely applicable than the 
subcutaneous test without the hazards of the latter. The positive 
complement-fixation obtained in unselected cases with varying 
pathology probably represents the “border-line” cases above 
referred to. Bronfcnbrenner found S per cent, of 75 such cases 
giving positive fixation. In my own series of 65 such cases, 13 for 
20 per cent.) gave a positive complement-fixation test. My own 
results in this class of cases were in remarkable contrast to those of 
Craig, using presumably the same antigen. My own antigen was 
not made by Craig, however, but in one of our large biological 
laboratories, 10 and it may have varied slightly from Craig’s formula ; 
and then, too, it is possible that in the class of patients with which 
Craig had to deal, presumably men accepted for service in the United 
States Army because of their freedom from disease, tuberculosis 
may have been exceptionally rare, and, of course, by the very terms 
of liis classification a case of suspected tuberculosis would be 
eliminated from this group. In spite of all this, however, it is remark- 
able that in 100 patients suffering from other diseases, everyone 
of them should have given a negative complement-fixation test. 
In view of all the facts, and in spite of some discrepancies. I believe, 
with both Bronfcnbrenner and Craig, that the tuberculosis antigen 
will not fix the complement in the presence of syphilitic lipoid 
antibodies unless tubercular antibodies are also actually present. 
The vital question as to whether the tuberculosis complement- 
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fixation test can distinguish between clinically active and inactive 
cases cannot be given a positive answer excepting with the qualifica- 
tions above indicated. Bronfenbrenner cautiously says that it 
seems to answer the requirements both of early diagnosis and of 
differentiation of active tuberculosis from that in which the patho- 
logical condition has apparently been arrested. This is safely 
conservative, but does not cover the “border-line” cases already 
referred to. Miller says that with his antigen inactive cases, as a 
rule, are negative. It seems to me that our conclusion at present 
must be that complement-binding antibodies are or may be present 
in the blood of both clinically active arid inactive cases; that they 
may be intermittently absent in both groups of cases but more con- 
stantly present in active than in inactive cases, and that the fact 
of their presence as revealed by this test is valuable information 
which decides nothing but the existence of a focus which is at least 
pathologically active. 

Summary. Specific complement-binding bodies are present in 
the blood of patients suffering from tuberculosis. They are not 
constantly present even in clinically active cases and may be present 
in cases which have no clinical manifestations. Their presence may 
be reliably demonstrated by the usual technic. A positive result 
proves the existence of a tubercular focus, which is at least patho- 
logically active. Its clinical importance, and its relationship to 
any coexisting syndrome, can only be decided by correlating it 
with all available clinical data, precisely as in the case of a positive 
Wassermann in an obscure case. A negative fixation test does not 
absolutely exclude clinically active tuberculosis any more than a 
single negative Wassermann excludes clinically active syphilis. 

With antigens made from tuberculins or bacillary suspensions the 
results are at present probably as dependable as the subcutaneous 
tuberculin test. It is equally applicable in all cases at all times, regard- 
less of fever, low resistance, etc. The subcutaneous tuberculin test, 
aside from being absolutely prohibited by universal consent in a 
large group of cases, has in it an element of possible danger difficult 
to estimate because of the possible or even probable remoteness 
of effect. Cross-fixations with the Wassermann test mean both 
tubercular and syphilitic foci. The tuberculosis complement- 
fixing antibodies are not lipotropic in character but are specific. 

While some striking discrepancies exist in clinical reports, . the 
main facts are unimpaired and with due regard to its obvious 
limitations, the tuberculosis complement-fixation test is a valuable 
addition to our diagnostic methods. 

I wish to express my indebtedness to my clinical assistants, Dr. 
M. F. Porter, Jr., Dr. B. M. Edlavitch, and Dr. G. B. Kramer for 
their cooperation in this work. 
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EEPOET OF A CASE OF SCLEEODEEMA OF THE SKIN. 

' By A. S. Robinson, M.D., 

CLEVELAND. 

(From the Department of Dermatology and Syphilis of the ‘Western Reserve 
University and of the Lakeside Hospital.) 

Tiie average occurrence of the idiopathic, atrophic dermatitides 
taken from five large skin clinics in this country and abroad is 1 
in every 2580 eases. Since it is so rare, but few cases come under 
the observation of any one man. To know the different manifes- 
tations, symptoms, and complications it is necessary to rely on the 
experience of others. The greater the number of cases considered 
the truer the deductions will be drawn. So each case reported will 
add to the general knowledge of this idiopathic condition. 

While reviewing the available literature on this subject the 
cases reported were tabulated in regard to age, sex, parts affected, 
and sequence of onset, duration; occupation, treatment, results, 
and complications. Special note was taken to the frequency of 
other associated diseases, especially syphilis, tuberculosis, diseases 
of the thyroid, Raynaud’s disease, Addison’s disease, and others. 

Since this condition was first described by Thirial, 1 in 1845, 
under the name of ichthyosis, and later in 1854 by Addison, 1 "On 
the Keloid of Alibert,” there have been numerous classifications 
and names applied to the various forms, all being based on the 
cutaneous manifestations. There are probably four types which 
are most generally recognized. Morphea is the name applied by 
Erasmus Wilson when the condition is that of a circumscribed 
scleroderma. Scleroderma is a name introduced by Kretschmann. 
It is defined by Osier as "a nutritional disturbance of the skin, 
patchy or diffuse, leading to induration and atrophy; usually con- 
sidered to be a trophoneurosis, the characteristic lesions being 
areas of skin which are waxy and edematous-looking, surrounded 
by a violaceous areola, and which gradually become brown, tense, 
hard, and hide-bound, with increase in collagenous material.” 

If with this condition contractures are present it is called 
sclerodactylia. 

In 1902 Herxheimer and Hartman classified a group of cases, 
baring similar appearances, under the heading of acrodermatitis 
chronica atrophicans, the characteristics of cases in this class being: 

1. Onset is usually on the backs of the hands and feet, slowly 
advancing toward the knees and elbows. 

2. The disease consists of inflammatory and infiltrative forma- 
tions, which culminate in atrophy. The atrophy is of a peculiar, 
wrinkled, cigarette-paper type, to which Jadassohn applied the 
term “anetodermie.” 
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_ 3. In the edematous stage scleroderma does not show inflamma- 
tion; this type does. 

4. The skin is not hard and adherent, as it is in scleroderma, but 
is soft and velvety. 

5 . The presence of an ulnar band, or analogous band of affected 
skin on legs, and of an immune area, described by Wise, around 
the genitalia and Scarpa’s triangle. 

Since 1902 many cases have been reported as belonging to this 
class. There has been much controversy as to whether these types 
were different stages in the same process, whether they were differ- 
ent manifestations having the same etiology, or whether they were 
separate conditions and had different causes. Herxheimer and 
Hartman,' "Wise and Snyder and others believe that in acroderma- 
titis chronica atrophicans the symptom-complex is peculiar to 
itself and that the constant clinical characteristics, especially the 
transition from infiltration to atrophy, fully justify its separ- 
ation from the other forms of diffuse, progressive, cutaneous 
atrophies. 

In tabulating the cases reported an attempt was made to classify 
the cases under the four divisions above mentioned. This was 
soon found to be impossible for three reasons: (1) many of the 
cases presented characteristics of two or more classes; (2) some pro- 
gressed from one type into that of another; (3) most of the cases 
were described with such brevity that no classification could be 
attempted. 

The same difficulty was experienced in attempting to classify 
the case here reported. When first seen the predominating charac- 
teristics were those of a disseminated, symmetrical scleroderma. 
There were areas of waxy or ivory-like spots, surrounded by a viola- 
ceous areola. There were areas of atrophic skin that were stiff 
and adherent, and which could not be picked up between the fin- 
gers. The immune area of Scarpa’s triangle, described by Wise 
and Snyder as one of the characteristics of acrodermatitis chronica 
atrophicans, showed the most marked involvement. The skin over 
the left ulnar region was of the waxy-edematous type. Over the 
knees there were patches of the waxy type surrounded by firm, 
violaceous skin. While under observation the skin in her left fore- 
arm changed from the white, edematous type to the pink, atrophic 
stage, showing the typical ulnar band. The other white areas 
decreased in size. The hard, adherent, atrophic skin over the hips 
and sides became softer, more wrinkled, and could be rolled between 
the fingers — the typical anetodermie of Jadassohn. Histological 
examination showed less cellular infiltration and more atrophy, so 
at present this case would be classified probably as a typical case 
of acrodermatitis chronica atrophicans. 

Case Report. The patient is a German woman, age fifty-seven 
years. She entered Lakeside Hospital June 1, 1915, complaining 
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of stiffness of the skin, associated with a pricking pain in the affected 
areas: 

Family History. Pier father died as result of an accident. Her 
mother died from apoplexy, at the age of seventy-four years. She 
had three brothers, two died in infancy and the other one from 
typhoid fever. One sister is living, but probably has tuberculosis. 
There is no family history of cardiac or renal disease, rheumatism, 
insanity, or syphilis. 

Personal History. She had chicken-pox and measles when a 
child. During the past twenty years she has had occasional attacks 
of articular rheumatism. 

Head. She has had severe, throbbing; occipital headaches for a 
number of years. They are worse at night. In the last four years 
she has had frequent dizzy spells, often followed by fainting. 

Eyes. In June, 1914, while sitting sewing she had a peculiar 
sensation in her head, and then became unconscious. She regained 
consciousness the next day. Following this she felt very weak and 
there was a ptosis of her right eye, which gradually cleared up. 
Since then she has had some diplopia with increased lachrymation. 
The throbbing headaches have been more frequent and she often 
experiences a sound which she describes as of escaping steam. 

Ears. Four years ago she had a bilateral suppurative otitis 
media. This was more severe on her right side. 

Nose. Until the age of eighteen years she had very frequent 
and severe attacks of tonsillitis. Her gums bleed easily. She 
wears an upper plate; there are frequent sores on the mucous 
membranes. 

Neck. At the age of eleven years a very large abscess developed 
on the left submaxillary region. In about five weeks this opened 
spontaneously until a very profuse discharge. The sinus was slow 
in healing. 

Cardiorespiratory. When ten years old she became frightened 
and ran a great distance. The next day her hands and feet became 
swollen. She was confined to bed for several weeks. Since then 
she has palpitation and dyspnea on exertion. She is subject to 
colds and has a chronic morning cough. She has frequent attacks 
of pleurisy and occasionally night-sweats. 

Gastro-inicstinal . About eighteen years ago she had two attacks 
of peritonitis and four years ago was jaundiced. Her appetite has 
been good but her digestion has been poor, having flatulence after 
meals, especially if she eats meat. She vomits frequently and is 
constipated. She has had two operations for hemorrhoids. With 
the one a year ago a mass was removed from her rectum, and there 
was a partial stenosis resulting from the first operation. 

Gcnito-tir inary. She has had pyuria, dysuria, incontinence, and 
frequency of urination for years. She denies ever having had a 
venereal disease, but thinks her husband did. 



660 


HOBINSON: scleroderma OF THE SION 


Menstrual, Menses began at the age of sixteen years, was always 
irregular, small in amount and painful, and of about three days’ 
duration. 

Marital. Married at the age of seventeen years. She has had 
nine pregnancies, all the labors being difficult. There were two 
miscarriages. One child died of diphtheria and measles and one of 


wm 



Fig. 1. — Shoeing involvement of the skin of arms, abdomen and legs The 
“immune area” below Poupart's ligament is affected the most. The scar shows 
where a section was removed. 


pneumonia. She now has five children, living and in good health. 
Her husband is dying from carcinoma of the liver. 

Habits. Previous to four years ago she always slept well, worked 
bard, and had a good appetitite. She drinks one cup of tea or 
coffee with her meals, and does not use alcohol or drugs. Average 

weight is 220 pounds. . , 

Nine years ago (1906) she observed a small pm-point elevated 
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red spot on the skin under her right breast the size of a large bean. 
It was removed by application of caustics. During its removal 
her right arm became paralyzed and remained that way for two 
months. 

Present Illness. The patient dates her present illness back five 
years (1910). At that time she had an abscess in her right hip. 
This was incised and drained. Immediately following this, opera- 



Fig. 2. — Showing anetodermin of thigh and location of section removed. 


tion her hands and feet became swollen. The right middle, ring, 
and little fingers were affected first. When the left fingers and 
hand became swollen. On the dorsum of the second phalanx of the 
right middle finger there would appear a transitory purple color, 
and coincident with it a tingling sensation. This discoloration and 
tingling sensation soon involved the fingers of both hands. She 
could not bend her fingers, due, she thinks, to the swelling. The 




662 ROBINSON- SCLERODERMA OP TIIE SKIN 

skin affected would not perspire, but ber head perspired very 
freely. Three years ago she took some electric baths. This caused 
the skin to perspire. The swelling and' stiffness diminished, mile 
taking these baths a small white elevated nodule, surrounded by a 
violaceous color, was observed in the left Scarpa triangle. The 
discoloration gradually enlarged until it involved both hips and 
legs above the knees. 

February 1, 1913, her rectum was operated on. Following this 
operation her hands again became swollen and painful. The dis- 
coloration present only on the legs and hands was now observed to 
spread over her abdomen as far as her breasts. 





Fig. 3. — Section removed from area shown in Fig. 1, showing marked cellular 
infiltration of the corium, and a diminished papillary layer. 

On the back of her right wrist there appeared at this time a mass 
about the size of a walnut. It was soft and movable, and the skin 
was movable over it. She observed crepitation when she moved it. 
She massaged this mass and in nine months it had disappeared, 
together with much of the swelling. 

June, 1915, a similar mass appeared on the back of the left wrist 
and still is present. 

During the last three years locomotion has been interfered with, 
due to the stiffness and fixation of the skin over the joints. She 
has found that cold aggravates the condition and increases the dis- 
comfort; also the presence of meat and fish in her diet. For the 
past eight months she says the skin of her face feels stiff, as though 
there were a tight band -around her forehead. 
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There have been no areas of gangrene or ulceration. Over the 
hips, where the skin is very tense, there has been an occasional 
fissure, which has always healed rapidly. 

Physical Examination. The patient is a well-developed, well- 
nourished German woman, of average intelligence. She lies, in 
bed, active dorsal position, complaining of a burning discoloration 
of portions of her body. 

Head. Is well formed. There is no tenderness or deformities. 

Ears. The left aural canal is filled With cerumen. Bone con- 
duction is better than air conduction on that side. The right mem- 
brane is thickened. Hearing is diminished on this side and air 
conduction is better than bone conduction. 



Fxo. 4. — Section from area shown in Fig. 2, showing no cellular infiltration, complete 
absence of papillary pegs, and atrophy of epithelium. 


Eyes. There is no ptosis, strabismus, nystagmus, or exophthal- 
mos; the pupils are equal and regular. They react to light and 
accommodation; extra-ocular movements are good. 

Ncch. There is a higher pitched note to percussion at both 
apices, with a few fine, moist rales audible at the right apex. There 
is a soft, blowing murmur accompanying the diastolic sound and 
heard best over the aortic area. 

Blood-pressure. Systolic, 132. Diastolic, 70. Otherwise the 
examination of thorax, heart, and abdomen is negative. 
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Extremities. Flexion and extension is limited in the left knee, 
due to the stiffness of skin. There are some varicosities. Glands 
are not abnormally enlarged. 

Reflexes. The knee-kick, biceps, triceps, supinator longus and 
abdominal reflexes are active and equal. The Achilles could not 
be elicited. 

Neuromuscular. There is no acro-ataxia. The proximal- ataxia 
is doubtful. She has a positive Rliomberg’s. No Babinski, Gor- 
don, or Oppenlieim. Sensation of touch and vibration is perceived 



' Fig. 5. — Section through a vein, artery, and nerve, which shows cellular infiltration 
and edema of the nerve (A). 


throughout. Pain is perceived, but there is an apparent delay of 
three seconds in transmission. Temperature is less acutely per- 
ceived over the affected areas. 

Cranial Nerves. There is no disturbance of the cranial nerves 
with the possible exception of the seventh. The labionasal sulcus 
is deeper on the left isde; the left angle of the mouth is raised 
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higher when she smiles. There is the subjective sign of diplopia, 
but no objective signs of any disturbance in the extra-ocular 
movements. 

Skin. There are three stages represented on the skin. (1) 
Areas of white, opaque, or waxy, swollen appearance. There are 
two such areas, about the size of a dollar, one on each side of the 
umbilicus, and one about twice that size over each gluteal muscle. 
One above the left patella and on the ulnar aspect of the left arm. 
(2) Surrounding these areas the skin is smooth, edematous-looking, 



Fig. 6 


and of a translucent, violaceous tinge. In places the veins are very 
easily seen through this. From the breasts down to a point midway 
between the knee and thigh there is a gradual transition from the 
smooth, violaceous appearance to the third stage. (3) Here the 
skin is brown, wrinkled, resembling crumpled cigarette paper, quite 
thin, and over the hips adherent. In places it is scaly. There are 
patches of this type of skin on the dorsum of her left ankle, both 
sides of her knees, both axilke, and extensor surfaces of both elbows. 
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Over the joints the skin is not as wrinkled, but it is hard and tense, 
and cannot be picked up between the fingers. 

'I here is a small, pea-sized nodule in the left Scarpa triangle. It 
is brown and slightly elevated, and is in the integument. 

Laboratory Examination. Hemoglobin, 80 per cent.; red blood 
count, 4,S40,000; white blood count, 6600; differential count of 
300 cells: large mononuclear, 8 per cent.; small mononuclear, 18 
. per cent.;, transitionals, 4 per cent.; poljunorphonuclears, 68 per 
cent.; eosinophiles, 2.2 per cent.; basopbiles, none. No abnormal 
red blood cells were seen. 

Spinal fluid was clear, but under increased pressure. Pipette 
count 5 per c.mm. Sicard: 3 cells per high, dry field (all mononu- 
clear lymphocytes) . Noguchi’s and Fehling’s tests were negative. 
Wassermann reaction negative on blood and spinal fluid. Urine 
analysis negative. 

Subsequent Course. Patient has a constant elevation of tempera- 
ture of 100°. She could not remain in the hospital on account of 
sickness of her husband, but promised to return when unencumbered 
by him. Thyroid treatment discontinued after four days, and she 
received no therapy until the second admission, Octover 19, 1915, 
her husband in the meantime having died. 

October 19, 1915: Patient again entered the hospital for further 
observation. At this time she complained of throbbing pains over 
the abdomen, left leg, and arm. There has been no change in the 
physical findings, except in the skin. 

At this time the skin of the face is not visibly affected. Over the 
thorax the condition is the same, except that the discoloration has 
extended on the right up over the clavicle. The two waxy areas 
below the umbilicus are smaller. On the back, in the rhomboid 
space, there is a faint violaceous discoloration that was not present 
before. The waxy area on the left ulnar area has now become of a 
pinkish hue, and is less edematous in appearance, more translucent, 
and the veins easily seen. 

The violet patches around the knees and ankles are larger. The 
skin over the abdomen and hips is softer, more pliable, and less 
scaly. The lump on the dorsum of the left hand is unchanged. 

Sensations of touch, pain, and temperature are present and equal 
throughout; sensation of vibration is diminished over the affected 
areas. 

Blood Examination. Hemoglobin, 80 per cent. ; red blood count, 
4,440,000; white blood count, 6400; differential count of 200 cells: 
Large mononuclears, 5.5 per cent.; small mononuclears, 16 per 
cent.; transitionals, 4.5 per cent. ; polymorphonuclears, 74 per cent.; 
eosinophiles, 2.5 per cent.; basophiles, 1.5 per cent. 

Gastric arid Duodenal Examination. A duodenal tube was passed 
on a fifteen-hour fasting stomach. Gastric secretions were clear 
and opalescent, with a small amount of mucus : Free HC1, 0. Total 
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acidity, 20. . No blood or bile. . Duodenal secretion obtained in 
thirty minutes, a clear amber. No mucus; no blood; free HC1, 0. 
Total acidity, 14. Lactic, 0. Microscopic' examination showed no 
pus, abnormal detritus, or cellular elements. 

Patient was now having an evening elevation of temperature to 
101°, with no physical findings to account for it. 

She was put on a constant diet of protein, 75 gms. ; carbohydrates, 
200 gms.; fats q. s. to make 1600 calories. Her total nitrogen, 
blood-sugar, and sugar tolerance while on this diet was estimated. 
She was then given thyroid extract, gr. 5, t. i. d., p ; c., and again 
estimated her blood-sugar, sugar tolerance, and total nitrogen. 
The results are charted below. The sugar-tolerance test was not 
satisfactory, for the patient vomited a small amount of glucose; 
the second time there was such a small amount of sugar in the 
urine that a quantitative test could not be made. However, by 
using Folin’s method of extracting the creatinin and centrifuging 
the reduced copper was obtained and the amount estimated by 
Bertrand’s method. The amount was too small to be read on 
Bertrand’s table in terms of sugar, so the results only show the 
amount of copper reduced and not the amount of sugar. 

Patient was discharged November 10, 1915, with instructions 
to continue the thyroid and dilute hydrochloric acid. She was 
seen at intervals in the dispensary by Dr. Cole. She developed 
marked palpitation and was very nervous, so the thyroid was 
discontinued. 

January, 1916, she began to have a sanguineous discharge from 
her vagina, and again entered the hospital on the gynecological 
service. A dilatation and curettage was done and the curettings 
were found to be normal. While under the anesthetic two more 
sections of skin were removed. 

On her last admission, January 20, 1916, the skin was much 
softer. The violaceous band extending over her right clavicle had 
disappeared. The areas around the knees and ankles were smaller 
and softer. The lump on the dorsum of her left hand had entirely 
disappeared. Subjectively she was more comfortable. There was 
no tingling sensation in the skin, and she complained less of stiff- 
ness. There is now a definite violaceous ulnar band on her left 
arm. The points of interest in this ease are: 

The mode of onset on the distal parts, following infection and 
operations. 

The formation of subcutaneous nodules, described in other cases 
'reported by Stebbing, Kingsbury and Bromwell. 

The presence of an ulnar band, which Herxheimer, Hartman 
and \\ise lay stress on in the so-called cases of acrodermatitis 
chronica atrophicans. 

The most marked involvement of Scarpa’s triangle, which is 
described by Herxheimer, Hartman and Wise as usually unaffected. 
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' The improvement observed with thyroid extract and with care 
in improving the gastro-intestinal function. 
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Pathological Examination. Two sections of skin were remove d 
in June, 1915, a local anesthetic of novocain being used. The tissue 
was fixed in 4 per cent, formalin. One section was taken from the 
•edge of the white waxy area on the right side of her abdomen. 
This section also included a piece of the surrounding violaceous 
area. Another section was removed from her left buttock, where 
the skin was thin, hard, wrinkled, adherent, and of a brownish 
hue. 

In January, 1916, while the patient was under a nitrous oxide 
anesthetic, a piece was removed from her side where the skin was 
extremely thin, non-adherent, and having the typical appearance 
of wrinkled brown cigarette-paper. Specimens were fixed in 
alcohol, Zenker’s, and 4 per cent, formalin. Stains were made with 
hematoxylin and eosin, Weigert’s, Van Geison’s, Unna’s orcein, 
methylene blue, and eosin. 

From the examination of the different sections obtained it was 
apparent that each section showed one stage of a general, process, 
and that this process was of two general types, beginning with 
infla mm ation and terminating in atrophy. The earliest changes 
noted were found in sections of the waxy area on the abdomen: 
These sections showed no parakeratosis. The stratum lucidum was 
fairly well defined. The stratum granulosum was present, but not 
well defined. The stratum spinulosum was reduced in thickness 
and intercellular bridges were short. The basal cells took a weak 
stain and showed some vacuolization. Papillae were present but 

were small. . . 

Pars Reticularis. In the upper portion of the pars reticularis, 
immediately beneath the pars papillaris, the collagenous material 
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stained weakly and was more homogeneous than lower down. It 
showed fine fibrillary structure. There were occasional groups of 
small lymphocytes with a few plasma cells. The bloodvessels 
showed no changes in number, size, or thickness, but there was a 
slight cellular infiltration around them. Elastic fibers were present. 

The middle and lower portions of the pars reticularis showed 
bundles of collagenous material, staining well, and in places sepa- 
rated by groups of lymphocytes. The lymph spaces were large. 
Elastic tissue was present. The bloodvessels here showed some 
endothelial proliferation. There was a marked infiltration around 
the bloodvessels and sweat glands. Subcutaneous fat was present. 

The nerves showed a slight thickening of the sheath, with a 
cellular infiltration, not only around the nerves but also in them, 
mostly lymphocytic in character. There was a marked paren- 
chymatous degeneration, and but few axis-cylinders were visible. 

The sections obtained from the skin of the buttock showed a 
greater inflammatory condition, with more atrophy, than the sec- 
tions from the waxy area. The cells in the stratum granulosum 
were flatter. The stratum spinulosum was thinner; papillae were 
nearly absent. 

In the pars reticularis the collagenous material was more widely 
separated. The cellular infiltration was very marked. The blood- 
vessels were thicker and showed more proliferation than in the 
first stage. Fibroblasts were more numerous in these sections. 
There was the same infiltration of the nerves. 

In the sections removed from the side the skin Was very thin 
and wrinkled, showing the most atrophy. Here the stratum lucidum 
was not so well defined. The stratum spinulosum was very thin, 
the intercellular bridges were short, and there was a complete 
absence of papilla. 

The collagenous bundles in the pars reticularis were thinner and 
separated more. There was less cellular infiltration in the skin 
from this area than was found in the other sections. Elastic fibrils 
were present, but they were thin and few in number. There were 
few sweat glands, which, however, were atrophic. There was no 
subcutaneous fat. 

The histological findings in the cases reported have been practi- 
cally the same as was found in this case, with the exception of the 
involvement of peripheral nerves and the presence of elastic fibers. 
In most of the cases there has been a diminution of the elastic fibers 
in the inflammatory stages and a complete absence in the atrophic 
stage. In this case they were present in all stages, but somewhat 
diminished in the atrophic stage. 

1 here was only one other case found in the literature reviewed 
that showed involvement of the peripheral nerves. Lindsey Steven 
found in a case that the nerve fibers from the cervical and lum- 
bar plexus showed a well-marked parenchymatous degeneration. 
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Herxheimer and Hartman, Kansky and Sutton, MacKee, Howell 
and Wise found no changes in the peripheral nerves. Osier in one 
case found a thickening of the sheath. However, the change was 
so marked in our case that we believe great stress should be laid 
on it. 

Clinical Considerations. In the cases reviewed the ages 
varied from nine .years to seventy years, the average being thirty- 
eight. Fifty-one per cent, were in females and forty-nine per cent, 
in males. 


Occurrence 

No. of Cases 

Hands 

Feet 

Face 

Thorax 

Abdomen 

CS 

60 

30 

37 

26 

8 

Sequence of onset . 
Appeared first in . 

47 

35 

10 

0 

1 

0 

Appeared second in 

, . 

G 

12 

10 

2 

1 

Appeared third in . 


4 

2 

G 

S 

1 

Appeared fourth in 


. . . 


2 

3 

1 


The hands were affected in SS per cent, and affected first in 74.4 
per cent, of the cases in all four types. In 40 cases where sensation 
was mentioned there was no disturbance in 26. Perspiration was 
absent in 3. There was no liypesthesia to touch, and pain in 3 
and a hyperesthesia in 1. Temperature sense disturbed in S. There 
was only 1 case reported showing blood changes, a case having an 
eosinophilia of 35.4 per cent., the polymorphonuclear leukocytic 
count being 45.6 per cent. 

Ulcers were present in 12 cases, over 50 per cent, occurring on 
the distal portions of the extremities. 

The thyroid Was found unchanged in 12 cases, atrophic in 3, and 
hypertrophic in 2. 

Syphilis was negative in 13 cases and positive in 9, or 43.0 per 
cent. Reynaud’s disease was present in 4 cases, Addison’s disease 
in 1, tuberculosis in 2, and diabetes in 2. 

It has quite generally been accepted that scleroderma is a tropho- 
neurosis and due probably to a disturbance of the thyroid function. 

Von Leube 27 first pointed out the coexistence of scleroderma 
with Basedow’s disease. 

Osier, Grasset, 27 and Dehu, 27 from the changes in the nervous 
system, the perversion of nutrition, analogous to that of myxedema, 
together with Jeanselme, Singer, Hektoen, Leredde, Thomas and 
others, regarded the cause as that of a thyroid deficiency. 

In a series of 31 cases collected by Rocques, 22 showed abnor- 
malities. But in our collected cases only 19 per cent, showed changes 
in the thyroid. Because it was believed tha-t this condition was due 
to a thyroid deficiency, thyroid extract has been given and now is 
generally given empirically. In 11 of the cases thyroid extract 
alone was given. There ivas improvement in 2 cases, no improve- 
ment in 4, and no change noted in 5 cases. Fibrolysin alone was 
given in 1 case. Thyroid and fibrolysin were given in 1 case, 
with no change noted. The other cases were treated with a variety 
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of drugs, and showed some improvement in 24 eases. No improve- 
ment in ,13 and no change in 5. In order to observe the effect of 
thyroid extract not only upon the cutaneous manifestations of this 
disease but also on her metabolism, our patient was put on a con- 
stant diet, consisting of carbohydrates 200 gms., protein 75 gms., 
and fat q. s', to make 1600 calories. While on this diet the total 
nitrogen excreted in the urine was estimated every day and her 
blood-sugar and sugar tolerance determined. 

After being on this diet for five days she was then given thyroid 
extract, gr. v, t. i. d., and the same observations were made. 

The results show from the increased nitrogen elimination that 
the metabolism of protein was increased- in her case, and may 
explain her temporary improvement as well as that of other patients 
on whom this drug has been exhibited. 

The majority of cases followed after exposure, pyogenic infec- 
tions, or were associated with a chronic debilitating disease. In 
general, after conditions which lower the vitality of the organism 
•and interfere with metabolism. 

The thyroid is not the only gland of internal secretion that is 
affected. Roux 27 found sclerotic changes in the hypophysis, and 
believed it to be a functional disturbance of that gland. Changes 
in the adrenals have been described. Dupre, Kahn, Rosch and 
others believed in a pluriglandular pathogenesis. Falta and Cassiver 
believe that in scleroderma the glands of internal secretion are 
affected, but the process is not primary in the ductless glandular 
system. Since all the glands of internal secretion may be affected 
in those having scleroderma, and since they are all probably influ- 
enced by the vegetative nervous system, it is possible that a dis- 
turbance of this nervous system may be the primary cause, though 
this has certainly not been proven. 

Further evidence of a disturbance in the vegetative system is 
shown by the disturbance of the sweat glands, the trophic condi- 
tions, and vasomotor phenomena, as rush of blood to the head, 
transient areas of hyperemia, tachycardia, etc. 

The following pathological findings show disease of this nervous 
system. Collier and Wilson 40 found that the cells of the inter- 
inedialateral tract were undergoing degeneration. The sympathetic 
fibers arise from these cells. Knapp" 0 reported lesions found in the 
anterior horn of the cord. Brissaud 40 found changes in the cord 
about the ependyma, 

Howell says the distribution of the lesions tends to be segment'll. 
Hutchinson reports a case in which the distribution of the affected 
areas corresponds in distribution to that of the sympathetic from 
the fourth or fifth lumbar segment. Similar conditions are reported 
by Pringle and by Langley. Lichtwitz has observed degeneration 
of the chromaffin sympathetic ganglia in a case of scleroderma 
associated with Addison’s disease. 
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We would also call attention to the changes found in the peripheral 
nerves in our case. 

Summary. Whether derangement of the nervous system be the 
etiological agent causing this disease we are, of course, unable to 
say. But having mentioned the findings of others, we will merely 
summarize and discuss the clinical data seen in our case. 

We have to deal with a case of diffuse symmetrical scleroderma 
of the skin, the same, according to the patient, having begun on 
the distal extremities following an injury to the hip. While under 
observation she developed many of the characteristics of acroder- 
matitis chronica atrophicans (Herxheimer and Hartman, Wise), 
namely, the ulnar band. Anetodermie with softening of the skin 
over areas, which before had been hard and board-like in character. 
However, the patient has at all times had the most severe involve- 
ment of the skin in Scarpa’s triangle, a portion of the body supposed 
to be immune to this disease. 

Thus we find her to be a mixture of two types of scleroderma. 
From a search of the literature the same variability is found in. 
many other cases, and while commending the attempt to classify 
the sclerodermas of the skin, we yet feel that this must be done 
along rather loose lines. They are quite apt to run over into each 
other and cause confusion if too narrow lines be drawn. 

In this case there was marked improvement of protein metabo- 
lism as well as a clinical change for a time on giving her thyroid 
extract. We would call attention to the protein metabolism as a 
possible etiological factor in this disease. Moreover, there appeared 
to be some degenerative changes in the peripheral nerves of diseased 
areas. 
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THE CURE OF PROLAPSE OF THE UTERUS. 

By John A. McGlinn, M.S., M.D., 

PHILADELPHIA. 

The diversity of opinions expressed in the writings of the mod- 
ern authorities in regard to etiology and treatment of prolapse of 
the uterus led to h search of the older literature to see if a period 
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could be found in which there was a unanimity of thought on this 
subject. No such period was found; opinions were as diversified 
and debate as acrimonious a hundred years ago as they are today. 
In Dewees’s Diseases of Females, published in 1837, we find a 
corroboration of this statement. At that period the profession was 
at loggerheads as to the value of conservative treatment, as 
instanced by the use of the pessary, astringent douches, astringent 
applications to the vagina, and the closure of the vagina by adhe- 
sions, from the use of caustics on the one hand and operative pro- 
cedures on the other. Those who opposed the use of pessaries argued 
that the patients were not cured, that the conditions were made 
worse as the constant pressure of the passary caused ulceration and 
eventually cancer, and what seemed an unanswerable argument, 
that the pessaries caused so much pain that a woman would rather 
have her prolapse than a pessary. The operation proposed consisted 
in a denudation of the vulva with suture of the turn sides together, 
so that the opening into the vagina was practically closed. If the 
operation proved successful then the patient was cured to the 
extent that the uterus could no longer project from the vagina. 
Dewees, an ardent advocate of the conservative treatment, gives 
in detail the method of treatment and recites the objections made 
against it. He then states: “So that my readers can form their 
own and unbiased opinion of the value of these two procedures, 

I will use Dr. F.’s own words in the description of this method.” 
He then quotes Dr. Frick’s description of the operation jus't out- 
lined, and closes the chapter in this manner: “This horrible, severe, 
and ill-described operation is seriously proposed by Dr. F. as a 
substitute for the simple, successful, and easily managed pessary.” 

Diversity of opinion and acrimony in debate are not the only 
things common to the modern and older writers. Many of the 
views heralded as new were known years ago. “The ancients 
doubted the possibility of the uterus being entirely prolapsed on 
account of the strong support given by its ligaments. Now we 
scarcely attribute any retaining or holding power to the uterine 
ligaments. By experiments on the dead body, Professor Burns 
found that more resistance was afforded to procidentia by the con- 
nection of the uterus and vagina to the neighboring parts than by 
the agency of the ligaments; for although he cut the ligaments, 
he could not, without much force, make the uterus protrude. A 
debility and relaxation of the levator ani and perineal muscles, 
but particularly an extension and slacking of the pelvic fascia, in 
its connection with the uterus and vagina, are in a great measure 
essential to the production of the prolapsus.” This might well 
have been written by the most modern advocate of the newer 
pelvic anatomy, but unfortunately for their priority in this field it 
is a quotation from Ashwell’s Diseases of Females, published in 
1845. 
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It may be of interest to review briefly the literature of this sub- 
ject, showing the views held at different periods. Time will not 
permit a complete review, so I have divided the subject into ten- 
year periods, beginning with 1880. Apparently little progress was 
made in the treatment of prolapse from 1838 to 1880. Except for 
operations to repair the lacerated cervix and operations on the 
anterior wall of the vagina introduced by Marion Sims the treat- 
ment was practically the same. In Byford’s book, published in 
1881, are a number of illustrations of the most marvelous and 
deadly looking pessaries. He also discusses fully the pessary 
treatment, and expresses himself as favorable to their use. He also 
states: “An efficient use of astringents would appear in some 
cases of extreme prolapsus to be sufficient to effect a cure.” In 
regard to surgery he remarks: “Surgeons have generally in their 
operation addressed themselves to but one item in the case. One 
party operates on the perineum, restoring or lengthening it, more 
or less completely to close up the vaginal orifice, while another 
party lessens the diameter of the vagina itself and condenses its 
walls into cicatricial or undistensible tissue.” This latter was 
accomplished by the Sims operation or purse-string sutures • without 
denudation. 

T. Gaillard Thomas 1 records his method of treatment in a clini- 
cal lecture on a case of prolapse complicated by laceration of the 
cervix. The cervix was made and repaired, using silver wire. He 
proceeds: “The second step in the case will be the taking of a 
‘gore,’ so to speak, in the anterior wall of the vagina by the opera- 
tion known as elytrorrhaphy, and then the final operation will 
consist in the restoration of the destroyed perineum, after which I 
think the case can be discharged perfectly cured.” He also records 
a second case 2 treated in the like manner. It is interesting to note 
that in the fifteen communications found in the Index for 1880, two 
dealt with urinary calculi as a complication of prolapse. The 
majority of the authors held that lacerations of the perineum was 
the most important etiological factor. W. V. Jackson, 3 however, 
makes this observation: “I have never seen a case caused by a 
ruptured perineum nor have I met with a case cured by sewing up 
such a laceration.” 

James P. Boyd 4 discussed the causes and treatment of prolapse. 
He noted that the condition at times appears in virgins. He gave 
as causes falls, torn perineum, and weight of uterus. His treatment 
consisted of pessaries, elytrorrhaphy, and narrowing of the vaginal 
orifice by extensive denudation and suture. 

From the excerpts read it will be seen that the surgeons of 1880 

1 Boston Med. and Surg. Jour., October 27, 1SS1. 

* Ibid., November 10, 1881. 

3 Australian Med. Jour., December 15, 1881. 

4 Med. Ann., Albany, July 1, 1SS1. 
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and 1S81 had little concept of the pathological anatomy of the 
condition and little understanding of its rational treatment. 
Thomas was in advance of his confreres as an operating surgeon; 
he failed, though, to understand the anatomical injuries of lacerated 
perineum, cystocele, and prolapse. It seems odd that the surgeons 
of that period did not have a clearer understanding of the anatomical, 
relationship of, the bladder to the uterus and vagina. Vesico- 
vaginal fistulae were more common then than now, as were also 
vesical calculi, and operations were frequent for the cure of these 
two conditions. 

Ten years show a marked advance in the treatment of prolapse, 
and we find the surgeons in 1890 making use of the ligamentary 
supports of the uterus in attempts to effect a cure. 

Smyley 5 said: “There are two types of cases, those due to relaxa- 
tion of the pelvic peritoneum (meaning ligaments) and those due 
to relaxed and torn perineums.” In the former he advised the use 
of the pessary and in the latter operation on the perineum. He 
advised Hegar’s operation in old women and Martin’s operation 
in women still in the child-bearing period. He reports a case of 
failure after a Ilegar operation which was cured by an Alexander 
operation. He spoke of the difficulty of finding the ligaments in 
the inguinal canal, and reports that he practised on the cadaver 
before attempting the operation on the patient. 

The use of the ligamentary supports was not in general use, how- 
ever. B. C. Hirst® reported a case of complete prolapse in a girl, 
aged seventeen years. He cured the condition by performing a 
complete anterior colporrhaphy with sunken catgut sutures and by 
doing a posterior colporrhaphy somewhat after the method of 
Emmet. 

That there was diversity of opinions at this period is shown in 
an article by I. B. Will. 7 He spoke of the chaotic condition of the 
subject, both from the stand-points of cause and cure. He said: 

“The theories advanced have been well-nigh innumerable and the 
treatment advanced ranging all the way from that of a Virginia 
physician who hung his negro patients head downward and poured 
the vagina full of a decoction of tan bark up to the most expensive 
silver and gold-plated utero-abdominal supports of modern times, 
on the one hand, and the narrowing of the vagina by plastic opera- 
tions to the shortening of the round ligaments on the other.” He 
also spoke of the diversity of opinion on the part of the faculty of 
the New York Polyclinic Medical School. 

The treatment by pelvic massage, after the method of Thure 
Brandt, of Stockholm, was also in vogue at this period. The treat- 


E Tr. Royal Acad. Med. in Ireland, 18S9, vol, vii. 
s Uni v. Med. Mag., 1SS9—1S9 0, p. 257. 

"West. Med. Reporter, December, 1S99. 



677 


mcglinn: cuke op prolapse of the uterus 

ment was referred to by Alfred J. Smith.” The technic of this 
treatment consists in: 

1. Lifting the uterus. 

2. Massage of the uterus and its ligaments. 

3. Forced separation and forced closure of the knees. 

4 In tapotement of the lumbar and sacral vertebra. 

The~ treatment of Thure Brandt has been recently recommended 
by Boldt, of New York. 

In 1900 we find a still further advance in the treatment ot pro- 
lapse. Watkins 8 9 discussed methods of treatment in vogue at this 
time. He considered them under the following heads: 

1. Plastic vaginal operations. 

2. Plastic vaginal operations combined with abdominal sus- 

pension. 

3. Hysterectomy. 

He then describes his method of operating, which was essentially 
a vaginal fixation of the uterus. Watkins has eventually developed 
this operation into one of the most important contributions on the 
subject of prolapse. 

The first vaginal fixation was done by Schucking 10 in 1888. He 
performed the operation without freeing the bladder from the 
uterus. The bladder was frequently injured, and his work received 
little notice. Sanger, 11 in 1888, also described vaginal fixation of 
the uterus. The operation was also described by Mackenrodt 12 in 
1892 ; Duhrssen 13 in the same year ; and by ICuster 14 in 1894. Vaginal 
suspension was proposed by Vineberg 15 in 1896 and also by 
Wertheim 16 in the same year. These prior operations had to do 
with the correction of retrodisplacement of the uterus, and Watkins 
was the first to make use of the principle for the cure of prolapse. 
With the development of the method to the present interposition 
operation are associated the name of Frend, Duhrssen, Schanta and 
Wertheim. 

Gynecologists were not all in accord with Watkins; in fact, it is 
only during the past few years that his operation has received the 
attention it deserves. John B. Deaver 17 said: “Three indications 
are to be met with, as a rule: the vaginal canal and vulva outlet 
must be restored to their normal condition, the enlarged or sub- 
involuted uterus corrected, and the uterine support applied from 
above. He favored ventral fixation, as sufficient support could 
not be obtained from the ligaments, and advised against vaginal 
hysterectomy. 


8 Tr. Royal Acad. Med. in Ireland, 1899, vii, 254. 

9 Am. Gynec. and Obst. Jour., 1899, xvi, 420 

” Centralbl. f. Gynak., 1888, No. 12. n Ibid., No. 2, p. 34. 

- Berlin, Gynec. Sec., May 27, 1892. 13 Centralbl. f. Gynak., 1892. 

14 Deutsch. med. Wchnschr., 1894, No. 19. 

15 Med. Nows, March 14, 1896, p. 288. 

16 Centralbl. f. Gynak., March 7, 1896. 17 Am. Jour. Obst., 1900, xli, 478. 
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Smith, 18 however, advised vaginal hysterectomy, followed by 
plastic work for prolapse in elderly women. Werder 19 spoke against 
hysterectomy. He operated as follows: 

1. Currettement of the uterus. 

2. Amputation of the cervix. 

3. Anterior colporrhaphy. 

4. Ventral fixation of the uterus. 

5. Colporrhaphy. 

•E. E. Montgomery 20 in discussing Werder’s paper suggested 
shortening of the uterosacral ligaments. 

Noble 21 thought the most important part of the operation for 
the cure of prolapse was the restoration of the perineum. 

Fritsch 22 proposed a unique operation. He anteverted the uterus 
through an anterior vaginal section, brought the fundus down into 
the vagina and sutured the body of the uterus both to the anterior 
and posterior vaginal walls. The uterus became a permanent 
pessary in the vagina. 

Here again in this period we see the diversity of opinion as to 
methods of cure. Marked advance, however, in certain aspects 
of the cure were made, the realization of the importance of the 
cystocele and rational methods for its cure proposed by Watkins 23 
and Hadra 21 being probably the most important. The realization 
of the importance of the pelvic fascia as a support of the uterus 
and the suggestion of Montgomery for the utilization of the utero- 
sacral ligaments were also noteworthy developments. All the 
radical operations proposed at this period for the cure of prolapse 
rendered subsequent pregnancy dangerous and sterilization had to 
be performed in the child-bearing woman. 

The literature on this subject from 1900 to the present time is so 
voluminous that it is practically impossible to review it. Probably 
the most important papers are those dealing with the anatomy of 
the pelvis. Of these may be mentioned the description of the liga- 
mentum transversus coli by Maekenrodt, papers by Jellett, 25 
Tweedy, 26 Keyes, 27 Williams, 28 Keyes, 29 and Fitzgibbon. 30 Many 
communications have been presented dealing with the operative 
cure of prolapse. Of the most important are the various papers of 
Goffe, dealing with suspension of the bladder as a cure for cystocele 
and his operation of vaginal shortening of the round ligaments 
and also vaginal hysterectomy combined with his operation of 


15 Ann. Gynec. and Pediat,, 1900, xiii, 813. 

13 Am. Gynec. and Obst. Jour., 1900, xvi, 13. 50 Ibid. 

21 Ibid. 22 Centralbl. f. Gynak., 1900, xxiv, 49. 

a x*)C. cit. 24 Am. Jour. Obst., 1889, xxii, 470. 

23 Jour. Obst. and Gynec. Brit. Emp., 1912, xxi. Med. Press and Circ., London, 
1914, ii. 

23 Jour. Obst. and Gynec. Brit. Emp., 1912, xxi. 

22 Am. Jour. Obst., September, 1913. 28 Ibid., April, 1915 23 Ibid., October, 1915. 
3 °-Surg., Gynec. and Obst., July, 1916. 
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bladder suspension for the cure of prolapse. Also important were 
those of Alexandroff 31 and Tweedy 32 dealing with Mackenrodt s 
ligament for the cure of prolapse; of Jellet 33 on the shortening of the 
uterosacral ligaments; the perfection of the. interposition operation 
by Watkins and other authors; ventral fixation by Harris, Murphy, 
Baldy and ICocher, and the Mayo interposition of the broad 

ligaments. , 

In spite of the immense amount of careful work done on the 
anatomy of the pelvis in relation to uterine prolapse, the casual 
reader is left in a quandary on account of the many diversified 
opinions as to the value of the supportive power of the various pelvic 
tissues. For instance, some authors hold that the pelvic floor is 
all important, others that it gives absolutely no support; others 
that the uterosacral ligaments are most important, others that 
they are of no importance; others that the endopelvic fascia is all 
important, others that it is of no importance; still others that 
Mackenrodt’s ligament is the true support, others that it plays 
no part in the support; others that the round ligaments have an 
important function, others that they are useless, and so on ad 
infinitum. The same is true of operative procedures. There has 
never been in the entire history of uterine prolapse such a diversity 
of opinion as to etiology and treatment as at the present time. 

Much of the confusion results from the idealistic attempts to 
reach perfection. Some authors consider uterine prolapse a hernia 
and then proceed not to apply the principles of repair of hernia 
in other parts of the body. Others dilate on the anatomy of the 
pelvis and discuss altered anatomical relations and then attempt 
to restore normal anatomical conditions. This cannot be done; 
there never has or probably never will be, unless man is given the 
power of recreation, an operation that will restore either a lacer- 
ated perineum or a displaced uterus by restoration of normal 
anatomy. The utilization of anatomical supports, yes, but not 
restoration of normal anatomy. As a matter of fact, many of the 
operations based on the so-called restoration of the normal anatomy 
depend for their success by distortion of the normal antomical sup- 
ports. There is no reason why in some cases even that the adven- 
titious supports should not be used to cure prolapse if success can 
be obtained. No one hesitates to restore a displaced kidney, 
stomach, colon, or liver by makeshift supports, and we hear nothing 
of restoring anatomical supports to these organs. We are. satisfied 
i the means used hold the organs in place and cure the principal 
symptoms and produce no troublesome new symptoms. Why not 
apply the same principles to the cure of prolapse of the uterus. 

lrolapse of the uterus is an abnormal condition, and in that sense 
a disease, and must be treated as conservatively or as ruthlessly as 


Central bl. f. Gynak., Leipzig., 1903, xxvii, 762. 
5 - Loc, cit, „ 


Loc, cit, 



680 


arc gunn: CURE of prolapse of the uterus 

any other diseased organs as the nature of the individual case 
demands. As a matter of fact, we now have various ways of treat- 
ing these cases successfully. No one method can be applied to every 
case, and while we can understand the enthusiasm of the promoter 
of an operation, for this method it is folly to attempt it. 

In treating prolapse of the uterus we must understand the prob- 
lems to be met in the individual case. What are the conditions 
which confront us? 

1. In all cases of complete pro lapse, there is present eystocele- 
rectocele and prolapse of the uterus. Usually other complications 
are present, such as endometritis, laceration of the cervix, hyper- 
trophy of the cervix, enlargement or atrophy of the uterus, ulcera- 
tion of the cervix, and ulceration of the vaginal mucous membrane. 

2. Is the prolapse in a multiparous or nulliparous woman? 

3. Is the prolapse in a woman before or after the menopause? 

4. What is the operative resistance in the patient? 

Let us first discuss conditions two and three. 

On general principles no operation should be performed on the 
nulliparous woman in early life that would interfere with or com- 
plicate pregnancy or labor. On the other hand, conditions might 
be such that no such method would suffice to effect a cure. Under 
such circumstances we would be justified in performing an opera- 
tion to effect a cure and sacrificing her child-bearing function. 
The same question arises in the case of the multiparous woman in 
the child-bearing period, though the loss of function would likely 
not entail as great a sacrifice on the part of the woman. 

This would rule out interposition operations, hysterectomy, all 
fixation operations, both vaginal and abdominal, unless artificial 
sterilization was performed at the same time. When it is decided 
to maintain child-bearing function a choice can be made from the 
following procedures: Replacement of the bladder by the Goffe 
method, restoration of the perineum combined with vaginal opera- 
tions of the round ligaments by the method of Goffe, Vinberg, 
Wertheim, etc., or abdominal shortening of the round ligaments 
by any of the many methods or ventral suspension; or the vaginal 
or abdominal shortening of the uterosacral ligaments or the opera- 
tion on the ligaments of Mackenrodt after the technic of Alex- 
andras and Tweedy. If circumstances are present that these 
operations would not effect a cure, we can then resort to the inter- 
position operation of Watkins, the Mayo operation, Goffe’s opera- 
tion No. 2, vaginal fixation, or abdominal fixation after thev methods 
of Harris, Murphy or Baldy, etc., combined with the necessary 
plastic work and artificial sterilization. When sterilization is 
necessary and the uterus is not removed, both Fallopian tubes 
should be taken out in their entirety. I cannot see what is to 
be gained by removing a wedge from the cornua of the uterus, 
cutting out a portion of the tube and burying the end that is left 
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between the layers of the broad ligament except to complicate the 

OI Wom°en before the menopause present, in addition to that of 
child-bearing, the question of drainage of menstrual and other 
uterine discharges. In the still menstruating woman no operation 
should be performed that will interfere with the drainage of the 
uterus. This rules out to a great extent the interposition operation, 
but leaves available all the other procedures subject to the con- 
siderations discussed in relation to child-bearing. In the woman 
after the menopause, none of these restrictions have to be consid- 
ered and leaves available the operation best suited to the individual 
case. 

Complications found associated with prolapse: Of these the 
most important is cystocele. Procedures for the cure of the cystocele 
are just as important as the cure of the prolapse itself. Simple 
denudation of the anterior vaginal wall is not sufficient to cure 
cystocele. The interposition operation of Mayo and Watkins in 
properly selected cases will almost invariably cure the cystocele, 
while at the same time curing the prolapse. The Goffe operation 
of suspension of the bladder at a higher level on the uterus or united 
broad ligaments, with anterior colporrhaphy should form an integral 
part of all other operative procedures. 

Rectocele. An efficient operation for the restoration of the 
perineum should be performed. Personally, I favor a flap-splitting 
operation with suture of the levator ani muscles and fascia in the 
midline between the vagina and the rectum with elevation of the 
rectum after the method of Ward. A well-performed Emmet or 
Hirst operation will be just as efficient. 

Lacerations of the Cervix. The cervix if lacerated should be 
repaired or amputated, depending on local conditions present, if 
the uterus is not to be removed. 

Endometritis is present in nearly all cases except in those occur- 
ring in women after the menopause. When present the uterus 
should be curetted or else swabbed out with full strength tincture 
of iodine. 

Ulccratio7is of the Cervix and Vagina. Unless amputation of 
the cervix or hysterectomy is to be performed, ulcers of the cervix 
should be treated and cured before resorting to any operative pro- 
cedure for the cure of the prolapse. Ulcers of the cervix in women 
near and after the menopause may be a serious menace as to cancer, 
and hysterectomy is advisable in women at these periods when 
the ulcers fail to heal promptly under appropriate treatment. A 
recent experience of my assistant, Dr. Morrison, has led me to the 
belief that all cases of indolent ulcer of the cervix complicating 
prolapse should be examined microscopically before resorting to 
any operation which does not remove the uterus. He performed a 
ilayo operation on a woman in the early forties, an apparently 
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benign ulcer of the cervix was present. Microscopic examination 
of the specimen showed cancer at the site of ulceration. 

When the vagina is ulcerated the ulcers should be cured before 
operating unless they are so situated that the vaginal denudation 
will remove them. Hypertrophy of the cervix should be treated 
by amputation. 

Enlargement of the uterus may influence the type of operation 
to be selected. If enlargement of the uterus be present it should 
be treated either by complete vaginal hysterectomy, supravaginal 
hysterectomy by the vaginal or abdominal routes, or by removing 
a wedge-shape piece from the body of the uterus. 'When enlarge- 
ment of the uterus complicates the prolapse the following opera- 
tions are available: Vaginal hysterectomy followed by the technic 
of Goffe or Mayo ; Watkins interposition operation with reduction 
of size of the uterus by removing a wedge-shaped piece of the body; 
supravaginal hysterectomy followed by the Baldy technic of ventral 
fixation of the cervical stump; Murphy’s method of ventral fixation 
after removing a wedge from the body of the uterus. 

Atrophy of Uterus. When the uterus is atrophic, none of the 
operations upon the various ligaments are likely to prove success- 
ful. The Watkins interposition operation is also contra-indicated 
when the uterus is small. Fixation of the uterus also frequently 
fails under these circumstances. The best results are probably 
obtained by the Mayo or Goffe operation. Conditions are such, 
however, at times that nothing short of obliteration of the vagina 
will affect a cure. 

What is the operative resistance of the patient? The choice of 
operative procedure will depend upon the condition of the patient. 
In general, patients with prolapse have lowered tissue tone and are 
not particularly good surgical risks. On account of the extensive 
plastic work necessary, operations for the cure of prolapse take a 
considerable time to perform. Many of the patients are advanced 
in years and the use of ether and chloroform entail serious dangers 
to the operations. In the majority of our cases we operate under 
scopolamin-morphin narcosis alone or with a minimum amount of 
ether or chloroform, or else under spinal anesthesia. 

Vaginal operations, as a rule, are safer than abdominal ones. 
Some cases, however, are such poor surgical risks that the vaginal 
operations necessary to effect a cure are contra-indicated on account 
of the length of time it takes to perform them. In these cases we 
have resorted to simply doing a high fixation of the uterus under 
local anesthesia. Of course the cystocele and rectocele are not 
entirely cured, but the patients are made much more comfortable, 
inasmuch as a large mass no longer projects from the vagina. 

Finally, in those cases which for any reason cannot be operated 
on we have a very efficient method of treatment in the use of the 
Menge pessary. 
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GASTRIC POLYPOSIS . 1 
By J. M. T. Finney, M.D., 

pnorESSon of clinical surgery, Johns hopkins university, Baltimore, 

and 

Julius Friedenwald, M.D., 

PROFESSOR OF GASTRO-ENTEROLOGY, UNIVERSITY OF MARYLAND SCHOOL OF 
MEDICINE, AND COLLEGE OF PHYSICIANS AND SURGEONS, BALTIMORE. 

Gastric polyposis is a sufficiently rare disease to be of consid- 
erable interest. During the past year 2 cases of this affection and 
an unusual specimen have come under our observation which we 
wish to report briefly. 

Case I. — G.C.D., male, aged fifty-five years, admitted to the Union 
Protestant Infirmary November 1, 1915, complaining of weakness, 
anemia, and loss of flesh. Three months before admission the patient 
was suddenly taken with a severe chill followed by fever. A blood 
examination .revealed malarial parasites, for which quinin was 
administered. The patient had lost twelve pounds in weight during 
the last three months. He had no pain, no digestive disturbance, 
but occasionally felt some discomfort in the lower abdomen. The 
bowels were regular but the stools were continuously tar-colored. 

Physical examination revealed a well-developed, well-nourished 
man. The skin and mucous membranes are decidedly pale. There 
is no jaundice. The lungs and heart are normal. The abdomen is 
soft; there is no tenderness anywhere; no rigidity; no masses; no 
free fluid in the abdomen. The edge of the liver is palpable; there 
are no enlarged glands. The contents of the stomach obtained 
after a test meal contained considerable mucus, and there was an 
entire absence of free HC1, with a total acidity of 4, and an absence 
of lactic acid. A retention meal failed to reveal any evidence of 
the rice taken the evening before. The stools are dark in color and 
contain large quantities of occult blood. The blood examination 
reveals a marked secondary anemia, presenting 2,200,000 red cells; 
the hemoglobin varies between 37 and 55 per cent. 

The roentgen-ray examination with a bismuth meal presents a 
cow-horn stomach of normal size with a very large, persistent 
filling defect at the junction of the greater curvature and pylorus; 
there is no obstruction. 

On account of the constant bleeding, which was at all times 
revealed in the stools, the absence of free HC1 in the gastric contents, 
together with a very large and constant filling defect as revealed 
by the roentgen-ray, the diagnosis of carcinoma of the stomach was 
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made, notwithstanding the fact that the patient had lost but little 
flesh and had no pain or gastric disturbance. 

Operation was advised and was performed November 18, 1915. 
Upon opening the abdomen a soft tumor, the size of a hen’s egg, was 
palpated on the greater curvature of the stomach near .the pylorus. 
An incision was made on the anterior wall of the stomach and a 
papillomatous mass with a broad base was observed springing from 
the posterior wall near the greater curvature. The surface was rough, 
ulcerated, and hemorrhagic, with numerous papillae; it was about 
7 cm. long, 4 cm. wide, and 5 cm. high. No other tumors were 
observed in the stomach. The tumor was excised with the electric 
cautery by making an oval incision around the base, including a 
good margin of normal tissue. 

. The patient made a rather uneventful recovery from the opera- 
tion, but the stools continued to present occult blood. The hemo- 
globin was constantly low. 



Fig. 1 . — Case I. 


The pathological report of the growth indicated that it was an 
adenopapilloma. Cancerous changes were revealed in the base of 
the growth. 

Inasmuch as the patient’s general condition did not improve 
and his anemia continued to increase, as well as on account of the 
constant appearance of blood in the stools even after numerous 
transfusions, further exploration was decided upon. 

The operation was perforated April 6, 1916. The stomach was 
found in good condition. The duodenum was found adherent 
to a mass posteriorly, which had apparently eroded into the duo- 
denum. The mass was about the size of a hen’s egg and dense!} - 
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adherent to the abdominal aorta and vena cava. Numerous 
palpable glands were felt throughout this region The mass was 
definitely malignant and its removal impossible. The patient 
recovered from the operation, but the anemia became more progres- 
sive and the stools continued to reveal blood. 

Notwithstanding numerous treatments with radiunr the patient 
continued to loose flesh and strength, and died of exhaustion 


October 2, 1916. . , 

Case II.— G. T. T., aged fifty years, was admitted to the 

Union Protestant Infirmary March 23, 1916, with a history of 
indigestion, with which he was first aflected nine months ago. 
There was present pain, fulness, nausea, and vomiting. lie had lost 
twenty -five pounds in weight. There was no history of hema- 
temesis or melena. 

On examination the patient is found poorly developed and under- 
nourished. The liver is somewhat enlarged. In the epigastrium 
there is a sausage-shaped mass moving with the respiration and not 
tender to pressure. A radiographic examination reveals a large 
filling .defect of a crater-like appearance at the pylorus, indicating 
an annular carcinoma of the pyloric ring; there is also marked 
retention (twelve hours). The gastric contents is brownish in char- 
acter, containing mucus and blood presenting an absence of free 
HCI, but with a marked lactic acid reaction. The retention meal 
is positive; the stools contain blood. 

A diagnosis of pyloric carcinoma with stenosis was made and 
operation advised. This was performed by Dr. Chaffee, resident 
surgeon of the Union Protestant Infirmary, March 26, 1916. On 
opening the abdomen a large mass presented itself at the pylorus. 
The tissue was hard and did not give the impression of being car- 
cinomatous, but one enlarged gland was observed. A resection of 
the stomach containing the mass was made and a posterior gastro- 
enterostomy performed. The patient made a satisfactory recovery. 

.On incising the resected mass a papilloma revealed itself just 
within the pylorus, projecting into the lumen so as to nearly occlude 
the orifice. The base of the growth is hard, indurated, and 3 cm. in 
diameter; that portion of the papilloma projecting into the pylorus 
is much softer and is 3 cm. in length. The sections made from the 
polyp present the typical appearances of malignancy. The car- 
cinoma is of the medullary type in the papilloma and the scirrhus 
type in the stomach wall. 

Of interest in this connection is a specimen found in the museum 
of the College of Physicians and Surgeons of Baltimore, presenting 
a typical example of multiple papilloma involving almost the entire 
stomach. It is interesting to note that that portion involving the 
pylorus has undergone a malignant degeneration. 

A most exhaustive study of gastric adenopapillomata was pub- 
lished by Epstein m 1861, in which he collected 14 cases in 600 
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autopsies ; lie also collected S other cases from literature. Of these 
22 cases l 2 are solitary and the other 10 consisted of 9 small 
and 1 large polyp. 

As regards etiology, most authorities . point to a chronic gas- 
tritis as an underlying factor in the production of gastric adeno- 
papillomata. The disease is more apt to occur in males than females, 
and in most instances after the fortieth year of life. 



Fig. 2. — Case II. 

There are great variations as to the number of polypi that may 
be present, varying in individual cases from 100 to 2 00. They may 
also vary as to size from that of a pea to a hazel-nut, and may be 
as much as 2 or 3 cm. in length. They usually present a reddish 
or grayish aspect and are rather soft in consistency. 

They are frequently pedunculated or attached by broad bases, 
or often club-shaped or cylindrical and frequently pigmented, the 
color depending upon the degree of vascularity. These growths 
may take their origin from any part of the gastric mucous mem- 
brane, the membrane covering them being smooth or villous. 
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The usual location of the growths is at the pylorus, although 
any portion of the stomach may be involved. , 

According to Menetrier there are two distinct types of gastric 
polyps depending upon whether the hypertrophy and hyperplasia 
involve the excretory or the deeper portions of the tubular glands. 
In the first type lobulation is more apparent and cystic forms are 
more common, the orifices of the excretory ducts being obliterated 
by the growth of the interglandular connective tissue. In the 
second type, those in which -the deeper portions of the glands are 



Fig. 3. — Case II. Specimen in museum of College of Physicians and 
Surgeons, Baltimore. 


involved, the polyps are uniform and tubulation is less pronounced. 
Between the two forms of polyadenomata there are a number of 
intermediate types; these mixed types are most common 
dhe mucous membrane not involved in the disease may present 
the appeal ance of a chronic gastritis. It may be congested, pre- 
senting hemorrhagic erosions with pigmentation. The polyadenoma 
en nappe” of Menetrier is much less common. In this variety 
the hypertrophy and hyperplasia involve the entire mucous mem- 
brane m a certain area, thus developing into large plaques, and not 
as simple polypoid vegetations. 
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Microscopically polyps consist,' according to Meyer, of hyper- 
trophied mucous membrane muscularis mucosa and a connective- 
tissue core containing fairly large bloodvessels. The polyp presents 
on section three lobules, each of which contains a part of the core, 
here consisting of connective tissue and muscularis mucosa. The 
hypertrophied mucous membrane contains enlarged glands with 
dilated lumens. The glands are surrounded with columnar cells 
with basal nuclei ; a large number of goblet cells are present, secret- 
ing mucus into the lumen of the gland. The interstitial tissue 
between the glands contains lymphoid cells, plasma cells, eosino- 
philes, and polynuclear leukocytes. 

Inasmuch as polypi of the stomach are usually benign in char- 
acter they' may be present for a long period of time without produc- 
ing symptoms. In fact, this affection is most frequently so obscure 
that a correct diagnosis is only revealed at operation or at autopsy’ - . 
In some instances the symptoms are extremely severe; there may 
be present intense anorexia, edema, and ascites, producing a 
symptom-complex much like that of cirrhosis of the liver. Occa- 
sionally' a diagnosis is made possible by the finding of a fragment of 
a polyp in the wash-water during lavage, such as was observed in 
Meyer’s case, and at times by the presence of a large polyp in the 
stools. In the extensive forms of gastric poly'adelioma, roentgen- 
ray examination is often very' conclusive. There is, according to 
Meyer, a “mottled appearance of the entire right half of the stom- 
ach as if the bismuth were trickling through and around numerous 
masses together with the irregular and indefinite outline of the 
stomach.” The condition may' be mistaken for an achylia gastrica, 
inasmuch as polyps of the stomach are usually' associated with 
absence of gastric secretion; the great excess of mucus, however, 
together with the unusual character of the mucus, of the peculiar 
egg-white appearance, distinguish this condition from an achylia 
gastrica. A most important and constant finding, too, is the pres- 
ence of fresh blood appearing constantly in the gastric contents, 
especially, as Meyer points out, when observed in cases of achylia 
gastrica with normal or increased gastric motility', inasmuch as 
in those cases of hemorrhage due to ulcer there is usually hyper- 
acidity' with diminished motility'. 
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ETIOLOGY AND TREATMENT' OF HEMORRHAGIC DISEASES, 

By S. H. Hurwitz, M.D., 

SAN FRANCISCO, CALIFORNIA. 

(From the Medical Clinic and the George Williams Hooper Foundation for Medical 
Research, University of California Medical School, San Francisco.) 

The group of hemorrhagic diseases is a heterogeneous one com- 
prising a number of conditions of very diverse pathogenesis. Bor 
practical purposes it has been the custom of clinicians to include in 
this group not only those diseases, such as hemophilia and the 
purpuras, m which a tendency to uncontrollable hemorrhage is 
the essential clinical manifestation of the disease, but also many 
dissimilar conditions m which a hemorrhagic tendency may be 
observed at some stage in the course of the disease. To this second- 
ary group belong aplastic anemias, the leukemias, hepatic disease, 
and some of the infections and intoxications. 
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. During tlie past few years the pathogenesis of the hemorrhages 
m this diverse disease group has been the subject of active study 
both in laboratory and clinic. This work has pointed the way 
toward a more logical classification of the various types of hemor- 
rhagic disease, and much of value has been learned concerning their 
points of difference. The great advances which have been made in 
this direction are due in great measure to a change in our view-point 
regarding the relative importance of structural and of physiological 
pathology in the search for the causes of disease; and I believe that 
we owe in large part the additions which have been made in the 
past decade to our knowledge of the pathogenesis of the hemorrhagic 
group of diseases to an abandonment of the search for abnormal 
structure and to the vigorous application of biochemical and bio- 
physical methods to the problem of blood coagulation in health and 
in disease. 

Although it may be premature to speak of an etiological classifica- 
tion of hemorrhagic diseases, it cannot fail to be helpful to student, 
physician, and original investigator alike to take stock of wdiat has 
been accomplished toward such a classification and to indicate how 
the results of these studies may be of help in diagnosis and in the 
formulation of a more rational and a more critical therapy. 

Those who may be familiar with the literature on blood coagula- 
tion will know perhaps that not all of the elements concerned in 
clotting of normal blood are clearly understood. In fact, the theories 
of blood coagulation advanced by various workers differ widely 
both as to the number of factors which enter into the process as well 
as in the manner in which they act. It must be clear therefore that 
this uncertainty concerning the normal process of blood coagulation 
would lead to many divergent views regarding the forces at work in 
the coagulation of abnormal or pathological blood. 

The theories given to explain the clotting of normal blood are 
many and intricate. One could hardly attempt to present them 
adequately within narrow compass. It is, however, essential to a 
clear understanding of the deviations from the normal which may 
occur in disease to have clearly in mind a few' facts w r hich have 
some basis in experiment. The theory of Howell satisfies the known 
facts of coagulation better than any other view thus far advanced, 
and we may accept his theory as a working hypothesis until further 
experiment has shown it to be untenable. 

According to Howell there are five factors concerned in the 
clotting of normal blood — prothrombin, antithrombin, thrombo- 
plastin, fibrinogen, and calcium. All of these elements except 
thromboplastin are present in circulating blood. Within the blood- 
vessels prothrombin is held in combination with antithrombin and 
intravascular clotting is thereby prevented. Wien, however, blood 
is shed the antithrombin is neutralized by the thromboplastic sub- 
stance of the tissue juices (blood cells, endothelial cells, platelets, 
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, \ mi | ; K ei . a ted prothrombin is now activated by the calcium, 
and the thrombin which results converts soluble fibrinogen into the 
insoluble fibrin or the clot. 


THEOpr OF COAGULATION {^HOWELL} 

A. CIRCULATING 8LOOD B.. COAGULATING BLOOD 



For purposes of clearness I have given a diagrammatic presenta- 
tion of the conditions as we now know them to exist in the cir- 
culating blood and in the blood when it clots. It must be kept in 
mind, however, that such diagrams help only to visualize the process. 
They do not, of course, tell us the true nature of the phenomena 
concerned any more than graphic presentations of Ehrlich’s side- 
chain theory tell us about the fundamental basis of infection and 
immunity. 

This view of Howell has been the outcome of ex-periment and of 
the development of new methods of study. It is full of promise of 
applications in clinical work, both diagnostic and therapeutic. 

* Already the use of his methods has made possible the classification 
of some of the conditions of this heterogeneous group on the basis 
of a defect in one or another element concerned in the clotting of 
normal blood. But before proceeding to a discussion of the results 
of such studies, it may be well to outline briefly the useful clinical 
methods which are now available for studying the pathogenesis 
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of the various types of hemorrhagic disease. These methods should 
be employed by anyone who would gain a better knowledge of the 
defect present in the condition studied or who would desire to have 
a better basis for instituting rational therapy. These methods are 
now sufficiently simple to be of value in the hands of clinicians not 
possessed of extensive laboratory equipment, and surely all prac- 
tical workers in hematology cannot afford to be without a knowledge 
of them. ; 

Methods of Study. 1 . Determination of the Coagulation Time. 
It is not necessary to review at this time the numerous methods 
which have been recommended for the determination of the coagula- 
tion time, I wish simply to call attention to several requirements 
which must be complied with if the results obtained are to be 
reliable. In the first place all specimens of blood obtained for a 
determination of coagulation time should be as free as possible from 
admixture with tissue juices, and secondly a comparison should 
always be made in each instance with a specimen of blood taken 
from a normal individual with the same precautions. Judged by 
these criteria the methods of determining blood coagulability by 
skin puncture are unreliable and should be discarded. Probably 
the most accurate method thus far available is that recommended 
by Howell. This worker aspirates blood directly from the median 
basilic vein into a syringe coated on the inside with a thin layer of 
a petrolatum-ether mixture. Two c.c. are immediately expelled 
into a wide tube, about 21 mm. in diameter (the test-tubes ordinarily 
used in bacteriological laboratories serve well for this purpose), 
which has been especially cleaned with a bichromate acid mixture. 
The period elapsing between the moment the blood is drawn and the 
moment at which an invertible clot has formed is regarded as the 
coagulation time. By this method the coagulation time of normal 
blood averages about twenty minutes. Reliable results are obtained 
only when the needle of the syringe enters the vein readily and when 
there is a minimal amount of admixture with tissue juice. 

2. Determination of Bleeding Time. According to Duke the 
bleeding time is the tendency to bleed from a fresh cut. The dura- 
tion of such a hemorrhage is determined by blotting upon absorbent 
paper all the blood which flows from a small incision at intervals of 
thirty seconds. Each drop will give in a rough way the volume of 
blood shed in the given time interval, and the total duration of such 
a hemorrhage will represent the bleeding time. The normal bleeding 
time varies from one to three minutes. It should be kept in mind 
that the bleeding time is independent of the coagulation time. A 
determination of the bleeding time yields information concerning 
not only the elements as they exist in the circulating blood, but also 
additional knowledge of value as regards the potency of the tissue 
juices, the mechanical and chemical action of the blood platelets, 
and the elasticity of the skin. Subsequently, in connection with a 
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discussion of the individual disease types, it will be pointed out that 
the bleeding time may be normal when the coagulation time is 
delayed, or the reverse. A knowledge of the bleeding time has been 
shown to be of value not only from a diagnostic view-point, but also 
from the stand-point of surgical interference. _ We believe it desirable 
that such knowledge should be obtained preliminary to any surgical 
operation on a patient in whom there may be a tendency to 
immediate hemorrhage from one cause or another. 

3. Retraction of the Clot and Enumerationof Blood Platelets. Nor- 
mally, a blood clot quickly retracts from the sides of the vessel in 
which it is contained and expresses serum. This phenomenon has 
been ascribed to the presence of the blood platelets, so that it is not 
surprising that a low platelet count and non-retractility of the clot 
are so frequently encountered in the same hemorrhagic condition. 
The presence or absence of clot retention is determined simply by 
incubating the clot at 37° C. for from twelve to twenty-four hours. 
For this purpose it is time-saving to use the same specimen employed 
for the determination of the coagulation time. In .normal blood, 
retraction begins after several hours, and is complete within eighteen 
to twenty-four hours; in pathological blood, on the contrary, 
contraction may occur only after a long time or not at all. 

For the enumeration of blood platelets a number of methods are 
available, but that of Wright and Kinnicutt 14 appears to have given 
the most reliable results in the hands of most workers. The method 
may be recommended because of its simplicity. It has now come 
into general use, and detailed descriptions of the technic will be found 
in recent editions of works on clinical pathology. 

4. Quantitation of Prothrombin and Fibrinogen. Of the methods 
at present employed for a determination of the fibrin factors only 
two have reached the stage of simplicity which makes their use as 
clinical tests possible. An idea of the relative amount or relative 
strength of the prothrombin in the blood may be obtained by a 
simple method devised by Howell. 1 In this paper it will not be 
possible to enter into an explanation of the principles upon which 
the test is based. I shall merely outline the reaction as it is carried 
out in practice: To a series of tubes containing a constant amount 
of the oxalated plasma (1 part of 1 per cent, solution of sodium 
oxalate made up in 0.9 per cent, solution of sodium chloride to 9 
parts of blood) is added dilute calcium chloride (0.5 per cent.), 
1 drop to the first, 2 drops to the second, and so on up to 4 drops to 
the fourth tube. Coagulation will result and the time of coagulation 
as measured by the invertibility of the clot will be shortest in the 
tube containing the optimum amount of calcium. Tested by this 
method the clotting time of normal human blood averages about 
ten minutes; whereas the coagulation of pathological blood (hemo- 
philia) may at times be delayed sixty minutes or more. This test 
as will be pointed out later, gives a simple and reliable means of 
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diagnosing hemophilia in vitro, and we believe should be part of the 
routine examination of the blood in a patient presenting hemorrhagic 
symptoms. 

Fibrinogen can be determined accurately only by gravimetric 
means. But this method is not suitable for clinical purposes. It is 
possible, however, to get a good idea of the fibrinogen content of the 
blood by an examination of the blood clots in a small test-tube, or 
better still, by clotting a little oxalated plasma by means of calcium, 
from which a rough estimation of the amount of fibrinogenispossible. 

An accurate determination of antithrombin requires the prepara- 
tion and use of pure solutions of thrombin and fibrinogen, a task 
beyond the scope of the clinical worker. Until some simpler technic 
can therefore be devised for quantitating this substance it will be 
necessary for the present to assume that an excess of antithrombin 
is responsible for a hemorrhagic condition only if the other factors 
have been shown to be present in normal amounts. 

The calcium factor, too, may at the present time be neglected, 
for there is no evidence that any form of hemorrhage is referable 
to an abnormality in this element. In icterus, to be sure, bleeding 
may be attributable to an abnormality in calcium. It has been 
shown, however, that the blood calcium in this condition is not 
actually diminished in amount, but rather is bound by bile pigments, 
and therefore only slowly available for the requirements of coagula- 
tion. This functional deficiency of calcium in cholemia is simple to 
demonstrate by the “ calcium in vitro test” of Lee and Vincent. This 
test is done in a simple control determination of the coagulation time 
by the use of a second determination with 3 drops of calcium chloride 
(1 per cent, solution) to 1 c.c. of blood or to 2 c.c., if the technic 
above described is followed. The addition of calcium will accelerate 
the clotting of blood from cases of obstructive jaundice, but will 
not influence control determinations similarly made on normal 
blood. 

5. Fibrinolysis. Fibrin-dissolving ferments may be responsible 
for the hemorrhages in some cases. Even when the blood coagulates 
normally the clots are not permanent, and oozing may continue 
through the softened and dissolved clots which form at the site of 
injury. The presence or absence of fibrinolytic ferments can be 
detected by incubating the clot at body temperature and noting 
whether any dissolution occurs in a stated time interval. Since the 
clot from any specimen of blood will undergo a certain amount of 
dissolution if left in its serum a sufficient length of time, it is well to 
restrict the term pathological fibrinolysis to instances of complete 
clot dissolution occurring within twelve hours when the blood is 
kept at body temperature. 

The Differential Diagnosis of Hemorrhagic Diseases 
Based upon a Study of the Blood. In gathering together the 
results of the numerous studies made upon some of the diseases of 
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this group by the methods outlined, I have endeavored to find out 
whether these could be differentiated one from the other by the 
in vitro tests without resorting to a differential diagnosis based'upon 
clinical symptomatology. A glance at the tabulated results Mill 
show that such a laboratory diagnosis as opposed to a clinical 
diagnosis can readily be made in those disease types at least which 
most frequently come to the attention of the clinician. It is possible 
to group the diseases studied according to the essential abnormality 
in the coagulation complex, although it must be kept in mind that 
when carefully studied, some of the conditions under consideration 
may show a defect in more than a single factor of coagulation. 

Platelet Group. Duke 7 in particular has emphasized the relation- 
ship of the blood platelets to hemorrhagic disease. And there can 
be little doubt that a diminution of these elements is directly respon- 
sible for the hemorrhages observed in purpura hemorrhagica and in 
some, but not all, types of chronic purpura. For thorough analyses 
of the blood, especially in purpura hemorrhagica, has shown the 
other factors of coagulation to be present in normal amounts. One 
might, of course, enter into a lengthy discussion concerning the 
manner in which platelets act in blood coagulation, but such specu- 
lations would lead one too far afield. Duke has laid emphasis upon 
the mechanical action of blood plates and their ability to stop 
hemorrhage by the role they play in the formation of thrombi. 
Others believe that platelets also facilitate clotting through their 
chemical action, for, as is well known, platelets are an important 
source of prothrombin and a thromboplastic substance which 
hastens coagulation by neutralizing the antithrombin present 
normally in the circulating blood. According to this view, platelets 
bear a more intimate relationship to the other factors concerned in 
blood coagulation. Doubtless both conceptions of the function of 
platelets is correct, and their importance rests both in their aggluti- 
native power as well as in their content of prothrombin and thrombo- 
plastin. 

It is well, then, to bear in mind that one type of hemorrhagic 
disease (acute and chronic idiopathic purpura hemorrhagica) may be 
attributed to an extreme reduction in the number of platelets. Fur- 
thermore, evidence that the platelets bear a direct relationship to 
the hemorrhages in this group comes from the observation that relief 
of the tendency to bleed follows not only the rise in the platelet count 
occurring at a remission of the disease, but following the increase in 
platelets brought about by transfusion. The value of transfusion in 
the treatment of the purpuric diseases will be considered in the para- 
graphs on treatment. 

The prolonged bleeding time and non-retractility of the clot, 
which occur with such constancy in this group, are directly 
dependent upon the platelet deficiency. Only one other group of 
conditions show's so marked a prolongation of the bleeding time, 
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namely, the diseases associated with a reduced quantity of fibrinogen. 
In this instance prolonged bleeding is striking only if the reduction is 

Prothrombin Group. The results of experimental and clinical 
studies obtained thus far give strong support of the existence of a 
group of conditions in which hemorrhage may be attributed to a 
deficiency of prothrombin. There can be little doubt that the 
hemophiliac condition, both in the true hereditary type of the 
disease and in those instances in which the disease arises de novo 
without a definite history of heredity, is due to diminution of this 
element. In fact, this property of hemophiliac blood is so striking 
that it distinguishes hemophilia at once from other hemorrhagic 
conditions and serves as a convenient method of making a diagnosis 
of hemophilia in vitro even in the absence of any proved history of 
the existence of the disease in the patient’s antecedents. 

In this same group belongs also hemorrhagic disease of the new- 
born (morbus maculosus neonatorum). Whipple has studied a type 
of this disease (melena neonatorum) in which there was a complete 
disappearance of prothrombin from the circulating blood. And 
more recently we have observed at the University of California 
Hospital an instance of hemorrhagic disease of the newborn with 
profuse bleeding from the umbilicus in which a similar defect was 
demonstrable . 4 There is some evidence that prothrombin may be 
present at birth but vanishes during the first few days of life , 15 It 
would seem that the function of the tissues and organs concerned 
with the elaboration of prothrombin in these cases is not yet in 
stable equilibrium, and this may account for the success following 
the intravenous injections of whole blood in tiding over a period of 
hemorrhage which would otherwise prove fatal. 

In still another disease group — the aplastic anemias — the cause 
of the bleeding tendency is due in part at least to a prothrombin 
deficit. Unlike hemophilia and hemorrhagic disease of the newborn 
it has been possible to show that in aplastic anemia a diminution 
of the blood platelets is also an important cause of the hemorrhages. 
It is of interest that in this disease we have definite evidence of the 
existence of a hypofunctionating marrow, so that it may be con- 
tended that the aplastic marrow may be partly responsible for the 
lack of certain of the factors of coagulation. That this is true has 
been proved by recent experiments. Hurwitz and Drinker 16 have 
shown that coincident with the drop in blood platelets following 
marrow injury by benzol there is also a drop in circulating prothrom- 
bin, and more recently Drinker 17 has shown by actual profusion of 
the bone marrow that it contains prothrombin. It would appear, 
therefore, that the hemorrhagic features of the aplastic type of per- 
nicious anemia are directly secondary to a definite deficiency of the 
bone marrow. 
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Antithrombin Group. This group consists of a number of hetero- 
geneous clinical entities. Although it is permissible to place them 
under this heading, because an antithrombin excess is the chief 
cause of the pathological hemorrhages associated with these various 
diseases, it should be emphasized that this is not the only demon- 
strable defect in the coagulation elements. Thus certain chronic 
purpuras in which the hemorrhagic symptoms may be due to periods 
of antithrombin excess also show moderate diminution of blood 
platelets with the attendant phenomena of prolonged bleeding time 
and non-retractility of the clot. Of the other blood diseases, cases of 
aplastic anemia may at times show, an excess of this element, 
although tlxis was not true of the patient studied by us. The leu- 
kemia patients, too, have been shown to have an excess of anti- 
thrombin in their blood during the periods of active hemorrhage, 
but they also may have a deficiency in other factors— platelets or 
fibrinogen. 

According to the best evidence, an excess of antithrombin may 
occur with greater constancy in diseases of the liver or in infections 
and intoxications producing liver injury. Thus far an antithrombin 
excess has been demonstrated to be the cause of hemorrhagic symp- 
toms in icterus associated with liver injury. This is also true in 
certain cases of septicemia, typhoid fever, and miliary tuberculosis. 
These clinical observations confirm the experimental studies, which 
seem to indicate that the liver may be concerned with the produc- 
tion of anti thrombin. 

Fibrinogen and Fibrinolytic Group". Here belong, for the most 
part, those diseases associated with acute or chronic liver injury. 
The fibrinogen of the blood may be greatly reduced by various 
poisons, such as chloroform 18 and phosphorus, which injure the liver. 
In severe poisoning the fibrinogen may reach a very low level. A 
deficiency in this element explains the hemorrhagic features and the 
prolonged bleeding time of these intoxications. The blood coagu- 
lates, but the clots are too flabby to close the ruptured capillaries. 
"Whipple believes that a similar explanation may be offered for the 
hemorrhagic tendency observed in acute yellow atrophy and in 
yellow fever . 15 

Of the chronic liver diseases which may show a low fibrinogen 
content of the blood, liver cirrhosis is the most important. It 
should be emphasized that a marked decrease of fibrinogen in this 
condition is not of constant occurrence, but when the content is low 
it is of grave prognostic import. 

A ferment capable of giving rise to hemorrhagic symptoms by 
dissolving the fibrin of the clot has been demonstrated in liver 
diseases and more especially in hepatic cirrhosis with insufficiency. 
It has also been demonstrated in the blood of certain types of myeloid 
leukemia, and it has been suggested that its absence in the lymphatic 
type of leukemia may serve as a means of differentiating the two 
types in vitro . 10 
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Calcium Group. Thus far no experimental proof has been brought 
forth that a deficiency in calcium salts is responsible for any form 
of hemorrhage. It has already been pointed out that the prolonged 
coagulation time in obstructive jaundice without liver injury is not 
due to a diminution in the calcium content of the blood, but rather 
to its unavailability for coagulation. From a practical view-point 
however, an actual or a functional deficiency of calcium would 
lead to the same symptoms, and the therapeutic indications would 
therefore be the same. These will be considered in the paragraphs 
on treatment. 

Other Factors. Only little work has as yet been done upon the 
significance of deficient thromboplastin formation. Whether or not 
a deficiency in this substance may give rise to a hemorrhagic ten- 
dency is difficult to determine at present because no direct method 
of studying this factor exists. Some information concerning this 
substance as it exists in the blood can be obtained by an enumeration 
of blood platelets. But information obtained from this source is 
incomplete, inasmuch as all of the formed elements of the blood and 
other tissues have been shown to possess thromboplastic properties 
to a greater or less extent. Sahli has indeed maintained that in 
hemophilia there exists a thromboplastin deficiency (fermentative 
inferiority) of the protoplasm of the body, whereas others have 
localized it partly in the blood platelets . 19 

Tiie Treatment of Hemorrhagic Diseases. General Treat- 
ment. Although one must admit that as regards a specific therapy 
the elaborate studies described have contributed little, they have, 
however, made possible a more rational and a more critical treat- 
ment of hemorrhagic conditions. In the paragraphs on treatment 
I purpose to consider separately the principles underlying the 
general and local measures recommended, and of the former only 
those whose value has been tested by experiment. Apart from all 
other considerations it seems fair to assume that a therapeutic 
measure employed for the general control of hemorrhage is successful 
only if it causes a cessation of the bleeding, and so affects the disease 
process itself that the coagulability of the blood is increased. On 
the basis of such criteria only a few of the measures advocated can 
be said to possess real value. 

Calcium Therapy. Although clinical reports as to the value of 
this method of treatment have been conflicting, the general idea 
has been widely accepted that the coagulation time in disease can 
be shortened at will by giving the proper dose of calcium. The 
great popularity which this form of treatment has received in the 
control of the hemorrhages of hemophilia and other bleeding con- 
ditions is largely due to the publications of Sir A. E. Wright He 
was among the first to call attention to the need of an accurate 
method of obtaining clinical data on blood coagulability as a rational 
basis oi therapeutics m this group of diseases. And by testing the 
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coagulation time with a series of capillary tubes before and after the 
ingestion of calcium salts, Wright arrived at the conclusion that 
calcium administered in repeated doses by mouth can render the 
blood more coagulable. 

In general the contentions of Wright have not gained support from 
the work of later investigators. In 1909 Addis 20 by using a modifi- 
cation of McGowan’s method of determining blood coagulability, 
reported a careful series of experiments on the effect of calcium 
salts on the blood in various types of disease. From these studies 
he concluded that calcium salts are unable to effect any change in 
the coagulation time of the blood. Indeed, all subsequent experi- 
mental as well as clinical observations have confirmed his findings 
so far as hemophilia is concerned. According to the best experi- 
mental work there is only one condition in which calcium feeding 
is indicated, namely, in obstructive jaundice with a delayed coagula- 
bility of the blood. Both Schloessmann 21 and very recently Lee and 
Vincent 13 have observed a shortening of the coagulation time follow- 
ing the administration of calcium in this condition. Lee and Vincent 
point out that to be effective calcium must be administered in large 
doses (100 grains a day), and must be given over a period of several 
days before any marked effect on the coagulation time is seen. 

Serum Therapy. This form of treatment has gained remarkable 
popularity since Weil, in 1905, reported the successful therapeutic 
results following the use of serum in hemophilia. The author feels 
that while the question of the usefulness of serum or any other 
remedy for the constitutional treatment of these disorders must in 
a measure be determined on the basis of clinical results, that too 
little attention has been paid to the evidence gained from well- 
controlled experiment. Instead of narrating the clinical successes 
and failures which have attended the use of serum I prefer at this 
time to call attention to some observations and experiments con- 
cerning the use of serum which most clinicians and writers on this 
subject usually fail to mention. 

The essential coagulation-accelerating substance contained in 
fresh serum is thrombin. In addition it may contain a small amount 
of thromboplastin, liberated by the disintegration of cellular 
elements, and some antithrombin which is present in small amounts 
in all sera and bloods. It should be emphasized that old serum differs 
markedly from fresh serum in the following respect: On standing 
a few days the thrombin of the serum is converted into an inactive 
form — metathrombin — so that old serum contains less thrombin 
and more antithrombin. Because of this transformation it can 
actually be shown by in vitro tests as well as by subcutaneous and 
intravenous injections into animals and man that old serum retards 
rather than hastens the clotting of blood not only in normal animals 
but also in pathological conditions like hemophilia. 21 On the basis 
of these experimental studies we believe that old serum anti- 
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diphtheritic and the like so commonly employed in the treatment 
of hemorrhagic conditions — should be entirely discarded. 

And if we adhere to the criteria which should guide our judgment 
as to the value of a therapeutic measure in checking constitutional 
hemorrhage it is not possible to make any greater claims for fresh 
serum. It is true that an extensive literature has accumulated in 
support of the usefulness of this measure in a host of conditions 
manifesting a bleeding tendency, but in only a few instances have 
the observations been controlled by studies upon the blood coagula- 
bility before and after the serum injections. In fact, where careful 
experiments to determine this point have been carried out they have 
demonstrated the lack of value even of fresh serum. 

Concerning the value of serum in the disease groups which have 
been considered above, one may say with considerable certainty from 
the searching experiments of Scldoessmann and a number of other 
workers (Sahli , 23 Baum , 24 and Ottenberg and Librnan ) 25 that serum 
injections have little if any effect on conditions due to a prothrombin 
deficiency, hemophilia, and hemorrhagic disease of the newborn. 
Scldoessmann was able to show conclusively that no immediate 
or delayed increase in the coagulability of the blood resulted follow- 
ing the subcutaneous or intravenous injection of fresh serum into 
hemophilic patients. Nor has serum yielded brilliant results in the 
platelet group of diseases — the purpuras; whereas in them the use 
of whole blood has been of the greatest value in bringing hemorrhage 
to an early arrest. The reason for this will be discussed in the para- 
graphs on the therapeutic value of whole blood. Moreover, it is 
obvious that the use of serum would be valueless where the faulty 
coagulation depended upon an absence or a deficiency of fibrinogen, 
and that the use of old serum would be contra-indicated in the group 
in which the hemorrhagic tendencies were attributable to an excess 
of antithrombin . In fact, Howell has shown that following the intra- 
venous injection of fresh serum or thrombin the antithrombin may 
even show an increase a few hours after such injections, although 
the balance quickly returns to normal. 


In the light of these facts it is a little difficult to explain the 
enthusiastic claims which have been made for serum therapy in the 
literature. Doubtless serum does at times give remarkable hemo- 
static results in some cases of hemorrhage, and this is in harmony 
strikin S coagulation-accelerating action of serum on whole 
blood in the test-tube. The manner in which serum may produce 
such favorable results in vivo is as yet not clear, although it must be 
evident from what has been said that injections of serum do not 
increase the coagulability of the blood. And in fa ct the development 
of improved methods of administering whole blood in the treatment 
of hemorrhagic conditions and the brilliant results attending its use 

wane ^ ^ CaUSmg Some ^ le ent ^ u siasm for serotherapy to 



702 


HURWITZ : HEMORRHAGIC DISEASES 


Whole Blood. Obviously, the most ideal therapy would consist 
in supplying, to the patient the element in which his blood is lacking, 
or in neutralizing those substances which may be present in excess! 
Unfortunately, such a mode of treatment is not possible in the pres- 
ent state of our knowledge. In the absence of a specific therapy 
the use of whole blood which contains all of the factors concerned in 
clotting appears to be most logical, and, in fact, remarkable success 
has attended its use in the hands of a large number of clinicians. 
It is not my intention to recount the numerous methods which have 
been advocated for the administration of whole blood, but to dwell 
rather upon the principles underlying this form of treatment. 

The number of instances in which the use of whole blood has 
yielded brilliant therapeutic results have increased greatly during 
the past few years; but unfortunately only a few of the recent 
reports contain observations on the blood coagulability before and 
after such therapy, so that we do not know just how whole blood 
produces its favorable results. Those cases which have been 
studied from this view-point, however, have given us some inter- 
- esting facts concerning the effect of whole blood upon the factors 
of coagulation in a few disease groups which, I believe, deserve brief 
consideration. 

According to the clinical observations of Ottenberg and Libman, 
transfusion may be looked upon as a specific therapy for the control 
of the hemorrhages in hemophilia. In fact, they go so far as to 
recommend that “every individual known to have hemophilia ought 
to have at his command several persons whose blood by previous 
tests is known to be compatible with his . . . A So far as the 

author is aware, experiments have not as yet made clear the reason 
for this specific action of whole blood in hemophilia. But a little 
insight into its probable action has been gained from experimental 
studies on the influence of blood in hemorrhagic disease of the 
newborn, which as has been pointed out also belongs to this group 
of conditions associated with a prothrombin deficit. In a case of 
hemorrhagic disease of the newborn, which recently came under 
our observation/ it was found by blood studies that the essential 
defect in the process of coagulation was due to a deficiency of pro- 
thrombin, which probably accounted for the excessive bleeding 
from the umbilicus. Having tried local hemostatics without good 
effect, resort was finally had to the injection of whole blood into the 
longitudinal sinus through the anterior fontanel. After the injection 
of 40 c.c. of blood the hemorrhage ceased almost instantly and a 
study of the blood about six hours later showed a normal coagulation 
time and a normal prothrombin content. This experience is cited 
in detail because we know from experiment that in this case a 
restoration of the prothrombin balance was effected, either by a 
stimulation of the tissues concerned with the elaboration of this 
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substance or by the actual addition of this substance to the circulat- 

Furthermore, experiment has shorn: that transfusion of whole 
blood is also especially indicated in ariother clinical condition in 
which both the circulating prothrombin and the blood platelets are 
deficient, namely, aplastic anemia. Drinker and I 8 have followed 
such a ease for over eight weeks. Each time following transfusion 
there was prompt cessation of bleeding from -the gums, and, as 
studies of the patient’s blood showed, there was also an increase in 
the platelet count and in the prothrombin. To be sure the improve- 
ment was only temporary, but the administration of whole blood 
tided the patient over the immediate dangers of prolonged hemor- 
rhage. 

In the platelet group of hemorrhagic conditions — the purpuric 
diseases— transfusion has been found to be the only logical method 
of combating hemorrhage. Transfusion of blood in this group of 
hemorrhagic diseases has been especially recommended by Duke. 7 
This worker has shown by a study of the blood before and after 
transfusion that both the bleeding time and the number of platelets 
may become normal after this procedure. In two out of the three 
cases which he cites the platelet counts before transfusion were 
3000 and 20,000; the bleeding times were respectively ninety and 
twenty minutes. After transfusion the counts were 110,000 and 
89,000, and the bleeding time in each case was three minutes 
(normal). After the disappearance of these platelets, apparently 
introduced into the patients’ circulation by transfusion, the bleeding 
times became forty and twenty minutes. But none of the patients 
showed so marked a tendency to bleed after transfusion as before, 
even after the platelet counts had dropped to their previous low 
level. It would appear, therefore, that platelets introduced into the 
blood stream in this way rapidly disappear. In these two instances 
there was complete relief from hemorrhage for three days after 
transfusion. 


Ottenberg and Libman are equally enthusiastic over the thera- 
peutic results of blood transfusion in purpura hemorrhagica. They 
leport twelve transfusions in 9 patients^ with complete recovery in 
6 cases. Not only do they emphasize that transfusion produces a 
prompt cessation of the hemorrhages in most of these cases, but they 
believe that it also has some curative action, the exact nature of 
which is not entirely clear. That it has some connection with the 
fresh supply of blood platelets seems likely, but all the benefits 
produced cannot be accounted for in this way, for the normal life 
duration of platelets is known to be very short. It is not unlikely 
that some of the favorable action of whole blood may be attributed 
to the effect which it may have in stimulating the regeneration of 
thromboplastin substances (platelets). This view has some basis 
m experience because, as Emsheimer 26 and others have found, small 
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intramuscular injections of whole blood in purpura hemorrhagica 
are as efficient in controlling bleeding as are large transfusions, and 
it cannot be assumed that small intramuscular injections exert 
their influence by direct action. 

Other Measures. There is one other form of general treatment 
which has been subjected to experimental study, and which therefore 
deserves brief mention. Some workers, especially Schloessmann , 21 
have tested the effect of intravenous injections of saline extracts in 
hemophilia, and Ilurwitz and Lucas 2 have made observations upon 
the effect of intramuscular injections of the brain phosphatid — 
kephalin on the coagulability of the blood in hemophilia. All of these 
studies have demonstrated the ineffectiveness of this form of 
therapy. The reason for these failures is not far to seek. As Howell 
has shown, solutions of pure thrombin or serum containing thrombin 
and thromboplastin may be introduced into the circulation in 
quantities that in the test-tube would cause rapid and firm clotting 
and yet no harm be done. It is apparent, therefore, that a healthy 
animal, and probably also an individual having pathological hemor- 
rhages, may exhibit a protective response against the effects of 
substances which would endanger life by the formation of intra- 
vascular clots. The nature of this defensive reaction consists, it is 
thought, in the formation within the organism of a compensatory 
amount of antithrombin to bind either the injected thrombin or to 
neutralize the tissue extracts introduced into the circulation. This 
hypothesis would explain the results which we obtained following 
the intravenous injections of kephalin solutions into animals. The 
immediate effect of intravenous injections was an increase in the 
coagulability of the blood. This increased coagulability was only 
transitory, however, and was followed soon by a return of the blood 
to a normal state, or in a few instances by a decreased coagulability. 
In hemophilic patients we could demonstrate little change in the 
blood after intramuscular injections of kephalin. As to the effect 
of intravenous injections we have no data to present, because we 
did not feel that the intravenous injections of tissue extracts were 
entirely devoid of danger. 

Local Treatment. It has been my purpose in this paper to deal 
more particularly with the general treatment of pathological hemor- 
rhage, but it may be worth while to say a word in regard to one or 
two measures which have proved to be of value in the treatment of 
uncontrollable hemorrhage from external wounds so frequently 
met with in hemorrhagic conditions. 

Of the measures recommended for the control of external bleeding 
it would appear that the local injection of whole blood, defibrinated 
blood, and of serum into the tissues about the bleeding surface have 
all given good results. Whole blood and defibrinated blood are to 
be preferred because they contain cellular elements which upon 
disintegration furnish a coagulation-accelerating substance or 
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thromboplastin (also designated " zymoplastic” or “ thromboplastic 
substance”)- For these reasons tissue extracts rich in thrombo- 
plastin have long been employed. _ 

To such an extract prepared from brain tissue reference^ has 
already been made in the paragraphs on general treatment. Kepli- 
alin can be prepared according to the method of Howell . 28 It is 
soluble in ether, but insoluble in alcohol, acetone, and water. In 
the latter it forms a milky emulsion. Unlike saline or aqueous 
extracts it can be sterilized without weakening its action. Howell 
has called attention to this difference between saline or aqueous 
extracts and ethereal extracts. Pie has shown that heating the 
former precipitates the protein together with the active phosphatid; 
whereas if the phosphatid is first extracted with ether the residue 
may be dissolved in water and the emulsion thus obtained is unaf- 
fected by boiling. 

The various preparations of lcephalin obtained may be standard- 
ized by testing their action on specimens of blood in vitro or by 
determining their coagulation-accelerating effect upon mixtures of 
oxalated plasma (fibrinogen) and fresh serum (thrombin) . In this 
way we have become convinced that in vitro even high dilutions of 
kephalin will markedly accelerate the clotting of blood. The details 
of these tests will be recorded at a later date. 

Clinical studies have shown that kephalin exerts an equally potent 
hemostatic action when brought into contact with wounded tissues. 
Prom our observations on hemophilia we have become assured that 
kephalin applied locally to the bleeding wounds of hemophiliacs 
brings hemorrhage to an early arrest . 2 And a number of reports 29 
have appeared recently testifying to its great value also when 
applied to oozing wounds or. hemorrhages from bone, kidney, 
muscle, and other tissue surfaces. 

Summary and Conclusions. The clinical and experimental 
work of recent years has made possible a more logical classification 
of hemorrhagic diseases. Although it may be premature to speak 
of an etiological classification, more emphasis should be laid upon 
the experimental studies thus far carried out in the grouping of 
these conditions. 

On this, basis we may group a number of etiologically hetero- 
geneous diseases about some defect or defects in the factors con- 
cerned in blood coagulation. Although more than one element may 
show an abnormality, it is permissible to designate these groups 
according to the essential defect present. And we may speak of a 
platelet group or a prothrombin group and the like, meaning that 
a lack of platelets or a deficiency of prothrombin is in the greatest 
measuie responsible for the pathological hemorrhages observed. 

In the study and in the grouping of hemorrhagic diseases a number 
oi methods are now available which because of their simplicitv 
possess great clinical value. And we believe that ever} r instance of 
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obscure hemorrhage should be studied by these methods for the 
purpose of finding out whether the cause is attributable to an 
abnormality in blood coagulation. As has been pointed out, some 
of the tests have great practical importance in diagnosis and treat- 
ment. It may be well to emphasize that the existence of a hemo- 
philiac condition ought to be excluded by in vitro tests preliminary 
to any operation upon a patient exhibiting the hemophiliac tendency. 

Greater attention should be paid to experiment in determining 
the value of therapeutic measures in the constitutional treatment of 
hemorrhage. Observations on the clinical improvement and on the 
cessation of hemorrhage after treatment should be supplemented by 
studies upon the clotting time of the blood and the factors of coagula- 
tion before and after the institution of such therapy. In this way 
it will be possible to arrive at a more rational treatment of these 
cases. 

Tested by such criteria, whole blood, we believe, is at present the 
most logical and most efficacious therapeutic agent for the control 
of bleeding in the greatest ‘number of patients showing hemorrhagic 
tendencies. In the majority of instances calcium therapy has not 
yielded good results and the value of serum treatment has been 
much overemphasized. 

Of the local hemostatic agents recommended, kephalin gives 
promise of being an important adjunct in the treatment of bleeding 
from external wounds. It is to be hoped, therefore, that this tissue 
extract will prove of real value in the control of the immoderate 
hemorrhages from the wounds which so frequently complicate the 
hemorrhagic diseases. 
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COLON BACILLUS PYELITIS CONSIDERED WITH REFERENCE 
TO CASES IN BOY SUBJECTS. 

By Gaylord W. Graves, M.D., 

NEW YORK. 

(From the Roosevelt Hospital Pediatric Service.) 


Laruelle and Tavel, in 1889, first found the colon bacillus in 
the living subject outside the intestinal tract. 1 In 1893 Park 2 
made a review of the literature on this subject and assigned to 
Welch 3 and Councilman credit for the name “ colon infection,” and 
to Clado and Albarran priority for classifying Bacillus coli communis 
as a urinary pyogenic organism (Rawls). 4 The importance, of 
urinary infections in children was first emphasized by Escherich 
in 1894, but the prevailing form was considered by him to be a 
cystitis. 5 A few months later Holt 6 reported three cases which he 
described as those of pyelitis. Since then the literature has been 
steadily augmented until the subject of colon bacillus infection 
of the urinary tract has become one of the most common under 
study. Particularly, the importance of this type of infection in 
children is gradually receiving wider recognition. 

Occurrence and Pathogenesis. Bassler 7 found colon bacilli 
in the urine of 9 per cent, of 191 adults having no urinary symptoms 
or constitutional disturbances, and therefore expressed the view 
that the organism may exist in the urine without active prolifera- 


ReV^ October ~ M 19 n a p^TOg 0011 Infeot ' ion of the Urinar V Tract, New York Med. 

tbe Surgeon of Familiarity with Bacillus Coli Communis. 

.. X h +w a< ^ U T> C ° h ? m M Un , lS: xT The Conditions of its Invasion of the Body and 
its Pathogenic Properties, Med. News, December, 1891 
* Loc. cit. 

6 Escherich, Theodore: Prog. Med., 1914, p. 138, 
c Arch. Pediat., November, 1914. 

' lucent Colon Bacilli in Urines, New York Med. Rec., July 0, 1912. 
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tion and practically without injurious effect. The possibility that 
this bacillus may thus inhabit the urinary tract of a child without 
at some time causing serious effects will seem doubtful to many; 
and yet cases in children who have passed through the acute febrile 
stage of pyelitis and continue to show the excretion of bacteria and 
even pus, over a period of months, but without clinical symptoms, 
are extremely common. 

The predominance of urinary infection in girls has long been 
recognized. Cnopf reports that of 40 children who had colon 
cystitis associated with enteritis, 8 were girls. 8 Elterich 9 saw 19 
cases of urinary infection during a period of two years, in children 
between the ages of seven and a half months and eight years; and 
all of the patients were females. Of 26 cases reported by Still, 10 
23 occurred in girls. In 1911-12 cases of pyelitis and pyelocystitis 
comprised 5 per cent, of all the admissions at the Children’s Hos- 
pital at Freiburg, and 95 per cent, of the patients in this group 
were females. 11 Statistics upon this phase might easily be multi- 
plied, giving ground to the view that the infection is most frequently 
transmitted by direct extension upward through the lumen of the 
urethra, and that the other two modes of transmission (hema- 
togenous and transparietal infection) are exceptional. On this 
point, however, the recent work of Eisendrath and Kahn, 12 shoving 
the role of the lymphatics in ascending renal infection, is definitely 
convincing. The infection most frequently progresses upward 
through the lymphatic capillaries by way of the submucosa of the 
bladder and the peri-ureteral sheath. The close anatomical rela- 
tionship of the rectum and urethra in the young female is quite 
probably of greater importance in this transmission of bacteria 
than the mere proximity of the anal and urethral orifices. Wieder 
found that colon bacilli injected into a rectum which had previously 
been traumatized could be recovered from the bladder. In this 
connection, moreover, the possible agency of the thread-worm in 
conveying bacteria from the rectum to the urethra and bladder 
has been remarked; while Langstein 13 has called attention to the 
frequency of pyelitis as a sequel of Hirschprung’s disease. 

Without entering further into a consideration of the etiological 
and pathological factors concerned, I desire especially to call atten- 
tion to the clinical possibilities presented by urinary infection in 
the male child, and to this end offer records of three such cases. 


8 Clarence A. McWilliams: Infections by the Bacterium Coli Communis, with 
Particular Reference to the Urinary Tract, New York Med. Rec., July 7, 1906, p. 7. 

9 Pennsylvania Med. Jour., July, 1914. 

10 Common Disorders and Diseases of Childhood, 1912, p. 536. 

11 Wodrig: Freiburg Dissertation, 1913. 

12 The Role of the Lymphatics in Ascending Renal Infection; Preliminary Report, 
Jour. Am. Med. Assn., lxvi, 561. 

I 2 Med. Klinik, 1913, No. 37. 



GRAVES'. COLON BACILLUS PYELITIS 


709 


‘ CASE REPORTS. 

Case I — H A., five years old and the youngest of three children, 

has ^negative family history and tad too 

■. nv t0 the development of the condition which ia the subject oi 

this report. He had, however, always been dehcate m appearance, 
l„d for several weeks preceding this illness had appeared pale 
and poisoned-looking.” 



Case I. Rash recurrent during the course of pyelitis. 


Early in January, 1915, this patient developed slight puffiness 
of the face, and simultaneously an eruption of irregularly outlined 
reddish macules ranging in area from 1 to 20 to 30 sq. cm., slightly 
elevated, and distributed over the face, entire trunk, and extremi- 
ties, with the exception of the palms and soles. The more typical 
fresh lesions were circinate. This rash persisted without complete 
disappearance, the lesions fading and reappearing in successive 
crops, throughout a prodromal period of about three weeks, with no 
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accompanying symptoms other than mental irritability, pallor, and 
obstinate constipation. By the expiration of this period the patient 
liad^ developed- a septic type of temperature ranging from 99° to 
103°, headache, pain in the back (especially the right lumbar 
region), soreness and stiffness of the legs (prohibiting standing and 
passive extension), and a cough suggestive of pertussis. 

All of the signs and symptoms persisted without significant 
abatement until February 21, at which time a correct diagnosis 
was made possible by telephone as a result of the well-grounded 
refusal of the patient's attending physician to reconcile the symptom- 
complex with any other primary condition than intestinal toxemia, 
notwithstanding the fact that miliary tuberculosis, grippe, whooping- 
cough, typhoid fever, meningitis, otitis, and poliomyelitis had all 
received the consideration of those in attendance. It was thus 
suggested that the examination of the urine, which had been for the 
most part chemical, be supplemented by repeated searches for pus 
and bacteria, that a blood smear be examined to exclude the possi- 
bility of the presence of trichinosis, and that pending positive 
findings, urotropin be administered. Thereupon the urine was 
found to contain “pus cells” to the number of about 100 per field 
(low power), and a heavy cloud of bacteria. (There was no 
eosinophilia.) 

Hexamethylenamin was administered in doses of 20 grains daily, 
in conjunction with acid sodium phosphate, and within three days 
the temperature had subsided, and the constitutional symptoms 
had abated. After about ten days, however, the skin eruption, 
which had mostly disappeared, again became marked; the urine, 
which had been fairly free from pus, was observed to be dark 
brown and turbid, and the temperature rose to 103°, persisting 
at this as a maximum, with remissions to 100°, during the succeed- 
ing five days. 

Physical exaviination March 7 was practically identical with 
that recorded at Roosevelt Hospital March 31 (see below). 

Blood: Leukocytes, 17,000; polynuclears, 56 per cent.; mono- 
nuclears, 33 per cent.; eosinophiles, 1 per cent. Agglutination test 
with three strains of Bacillus coli communis negative. 

Urine: Very cloudy; slightly acid; specific gravity, 1014. Albu- 
min present in a very faint trace. Microscope reveals a few hyaline 
casts, many pus cells closely adjacent and in clumps, and numerous 
bacilli. Culture of a specimen aseptically collected shows pure 
growth of Bacillus coli. 

The hexamethylenamin and acid sodium phosphate were now 
discontinued, and an “A B C” mixture combining acetate, bicar- 
bonate, and citrate of potassium was administered in dosage aggre- 
gating 60 to SO grains daily. The temperature subsided within 
thirty-six hours and remained subnormal throughout a second period 
of improvement, during which the urine was alkaline and free from 
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pathological sediment except for the presence of many bacteria 

and about 20 pus cells per field. , 

• An attempt at the end of ten days to replace the alkali by ampho- 
tropin” in dosage of 15 grains daily was promptly abandoned 
because of the observation that within forty-eight hours the urine 
had again become strongly acid and contained occasional red blood 
cells. Moreover, before the alkali could be resumed the patient 
had a recurrence of acute symptoms, including the rash and a tem- 
perature of 104°; and on the night of March 26 this attack 
culminated in cardiac weakness and partial collapse.. At the end 
of four days, however, following stimulation and an initial dose of 
vaccine prepared from the culture of March 7,. sufficient improve- 
ment had taken place to warrant his removal, a distance of 200 miles, 
to Roosevelt Hospital. 

Physical examination upon admission March 31 was negative 
except for the following points : 

“ Child is poorly developed, pale, and looks chronically ill. Lymph 
glands: postcervical and axillary ‘ shotty . ’ One or two bean-sized 
inguinal. In left lower abdomen are a number of bean-sized masses, 
discrete, freely movable, not tender, which seem to coalesce with 
the inguinal group and are palpable deeply, extending upward to 
the level of the umbilicus. Skin moist. On both legs are many 
circinate, macular lesions.” 

During a stay of three months in the hospital this patient was 
given two courses of autogenous vaccine, comprising a total of 
fifteen injections in dosage which was increased from 25,000,000 to 
180,000,000 organisms. The vaccine apparently produced no 
untoward effects, but its value in this instance may be regarded as 
unproved because of the recurrence of temperature ranging from 
101° to 104° over three separate periods of five days each before 
discharge of the case. On one of these occasions tenderness over 
the right kidney was noted eoincidently with a leukocytosis of 
34,000 and a polynucleosis of 92 per cent. 

Relapses, indicated by a return of the fever, were invariably 
attended by increased acidity of the urine, even during the adminis- 
tration of large doses of alkali, which was given steadily either in 
the form of potassium citrate (40 to 50 grains daily) or in that of the 
“AB C” mixture supplying a combined total of acetate, bicar- 
bonate, and citrate ranging from 135 to 270 grains daily. An acid 
reaction persisted on one occasion (April 29 to May 19), when the 
dosage of the “A B C”. diuretic was as high as 270 grains. The 
acidity in terms of decinormal sodium hydroxide varied during: 
tbs period from 24 to 0.04 c.c., averaging 6.55 c.c. Following the 
discontinuance of the alkali the average acidity during the^iext 
five days rose to 20.4 c.c, falling to 6.14 c.c. upon the resump^ ol 
the alkali m dosage of about 150 grains daily. For several weeks 
before the patient’s discharge, calcium lactate was gYven to te 
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amount of 24 grains daily in conjunction with the sodium citrate, 
which was maintained at 30 grains daily, on the assumption that 
the calcium might be less depressing, less productive of fluid reten- 
tion, and possibly of more favorable influence on the cutaneous 
eruption than the sodium and potassium salts when given exclu- 
sively. The average acidity for a typical nine days of this period 
was 30.4 c.c. 

This boy gained 41 pounds during his hospital stay, and has re- 
mained in fairly good health during the two years following his return 
home, but at various times he has had a temperature ranging from 
100° to 101°, mild outbreaks of the characteristic rash, and a slight 
degree of pyuria. 

Case II. — J. H. F., aged ten years, the second of three children, 
with negative parental history, had whooping-cough at two years 
and measles at four years. Pin-worms had been noted, and eneuresis 
had always been annoying. In general, however, his health had 
been good. 

June 30, 1914, this boy was brought to Vanderbilt Clinic for 
treatment of chronic eneuresis, cough which had been recurrent 
over the period of a year, anemia, and loss of weight. 

On physical examination he was found to be fairly well developed, 
but pale and listless, with a temperature of 101°. The tongue was 
heavily coated and the breath offensive. The tonsils showed 
moderate enlargement, the breathing was abnormally oral, and the 
cervical lymph nodes were palpably enlarged. Auscultation of the 
chest detected many coarse rales, most numerous at the base of the 
right lung. Those heard low in the right axillary region were thought 
to be pleuritic. 

The only diagnoses offered to explain these findings were (1) 
pulmonary tuberculosis, and (2) bronchopneumonia accompanied 
by pleurisy with a small effusion in the right thorax. A von Pirquet 
test proved negative. Fever was not noted after July 3, and in the 
period up to August 19 the patient’s general condition slowly 
improved, although the cough and physical signs referable to the 
right chest persisted in lessened degree for about three weeks. The 
weight observations were: June 30, 52J pounds; July 15, 53 pounds; 
July 23, 54 pounds; August 5, 55 y pounds; August 19, 55 pounds. 
On the last date the patient passed from observation in apparently 
good condition and was not seen again until October 5. In the 
interval his health improved and the weight increased to 58| 
pounds, although cough continued annoying in the morning. When 
seen two weeks later, however, he was distinctly ill, having had 
bronchitis for several days and lost 51 pounds. His temperature 
was 101.6° and rales were again heard throughout the chest, 
especially at the old location in the right axilla. The von Pirquet 
test was repeated, but was again found negative. In the next 
few days the cough subsided, and a radiograph October 23 failed 
to reveal any intrathoracic lesions. 
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At this time attention was again directed to the eneuresis; and 
upon routine examination preparatory to treatment the urine was 
found to be turbid from the presence of pus which filled the entire 
microscopic field. 

Treatment with hexamethylenamin alternating weekly with 
sodium citrate was now instituted; and although the patient’s 
attendance at the clinic was irregular and he did not report from 
November 23 to December 23, on the latter date the urine was 
found to be clear and free from pus. The improvement inaugurated 
apparently with this treatment continued without interruption, 
so that by the middle of January, 1915, he weighed 58f pounds 
(6 pounds more than on his first visit), and except for a moderate 
tendency to eneuresis, he had no complaints. He now passed 
from observation for a period of over three months. 

1\'I ay 12 a message was received from the patient’s home stating 
that he had been ill for a month and was thought to be dying from 
pernicious anemia. He was found semicomatose, but suffering 
visibly from orthopnea and air hunger. The face and limbs 
showed only slight edema, but the combined symptoms were 
unmistakably those of uremia, and the existence of this condition 
was confirmed by examination, showing the presence of albumin 
in the urine in amount approximating one-fourth its volume. On 
the same night three convulsions supervened, one lasting over a half- 
hour. During May 13 and 14, however, following the giving of 
chloral and sodium bromide by the bowel and stimulation hypo- 
dermically with caffein and digitalis, combined with measures to 
promote elimination, there was unexpected improvement. 

Throughout the next few days repeated examinations of the urine 
failed to afford findings essentially different from those of May 12. 
Despite the constant presence of albumin in large amount, the 
specific gravity remained between 1008 and 1015, and the sediment 
uniformly failed to reveal pus cells, blood, or more than a few 
granular and hyaline casts. For an acute nephritis with such 
marked albuminuria the specific gravity was unusually low and the 
pathological sediment unusually scanty. 

May 21, after a week without appreciable improvement, the 
patient was removed to Roosevelt Hospital. 

Physical Examination upon Admission. “A well-nourished boy, 
in appearance chronically ill, showing marked pallor of the skin 
and mucous membrane, but no dyspnea, cyanosis, or jaundice. . 

Eyes and ears negative. 

Axillary and inguinal lymph nodes ‘shotty.’ 

Chest normal in contour with good respiratory excursion. 

Lungs clear. 

. Heart: Apex impulse in fifth space 8 cm. to left of median 
line. Cardiac dulness corresponds. Sounds at apex regular, slightly 
rapid, and of good quality. First sound is followed by a soft, 
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blowing, systolic murmur. There is a slight pleuropericardial 
friction sound. At the pulmonic area a soft systolic murmur 
precedes the pulmonic second sound. 

Extremities show very slight edema. Knee-ierks normal. No 
Kernig.” 

June 2 the patient developed slight bleeding from the gums, 
and on June 7 vomited a little bright red blood. Drowsiness now 
became very marked and the breath took on an ammonia odor. 
Coma ensued without recurrence of convulsions and death followed 
on June 8. 

The hospital chart records a retinal examination June 8, shoving 
papillary edema and areas of exudation indicative of albuminuric 
retinitis, a blood culture the same day with no growth, blood- 
pressure ranging from 135 to 140 mm., phenolphthalein tests May 
25 and June 2 showing respectively 10 per cent, and 0 dye excretion, 
and a special urine examination May 26 showing 139 mg. of non- 
proteid nitrogen per 100 c.c. of blood. In spite of these features 
the twenty-four hours’ urine excretion recorded up to two days 
before death only once fell below 600 c.c., and the routine tests 
during the last six days invariably failed to show a specific gravity 
above 1012, or the presence of albumin, pus, or more than an 
occasional hyaline cast. Tests for acetone and diacetic acid during 
the last three days were also negative. A blood count June 3 showed : 
hemoglobin, 32 per cent.; red cells, 2,995,000; leukocytes 21,400; 
polynuclears, 77 per cent.; lymphocytes and large mononuclears, 
18 per cent.; basophile cells, 2 per cent.; myelocytes, 3 per cent.; 
and many microcytes. The temperature was practically afebrile. 

Autopsy was not granted. 

The hospital diagnosis v r as "chronic uremia; chronic interstitial 
nephritis (glomerulonephritis); simple anemia.” 

Case III. — A. E., aged three and a quarter years, the first child 
of healthy parents, had purulent otitis media at one year of age, 
but thereafter was well until about twenty months old. 

January, 1914, this patient had an attack of enterocolitis and 
developed convulsions which were followed by a period of fever not 
satisfactorily explained at the time, and lasting two weeks. A 
similar attack occurred the following March, also characterized by 
a convulsion, and accompanied by fever which persisted four days. 
At this time the mine was examined and found to contain pus. 

Treatment w r ith hexamethylenamin was given and prompt 
improvement ensued, but in the interval until August, 1915, there 
was a relapse every two or three months, with fever for a few days, 
and increase of the pyuria, which was never completely lacking 
even in the intervals between attacks. Hyaline casts were occa- 
sionally found, and on one occasion while taking the hexamethylena- 
min the patient had pain on micturition and slight hematuria. 
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In May, 1915, the administration of potassium citrate in dosage 
of 45 grains daily was begun and thenceforth continued at weekly 
intervals, alternately with the hexamethylenamin. The improve- 
ment which followed, however, was broken by relapses in June 
and July. 

Physical examination August 8 showed the child to be slightly 
anemic, but in good musculature, weighing 31 pounds. The tongue 
was coated and the right tonsil was slightly enlarged. Cardiac 
examination detected slight impurity of the first sound as heard 
in the preeordial region, but no organic murmur. The abdomen 
was unduly prominent. In other respects the findings were negative, 
except for the urinary examination. This revealed the presence of a 
moderate number of discrete pus cells. 

The hexamethylenamin was discontinued and sodium citrate in 
dosage of 40 grains daily was prescribed in conjunction with culture 
of Bacillus Bulgaricus and syrup of the iodide of iron. This treat- 
ment was continued indefinitely, and three months after its com- 
mencement a report was received stating that the patient had had 
no relapse and was in better condition than at any time since the 
discovery of the pyelitis. A urine examination November 27, 1915, 
showed a very faint trace of albumin and a growth of staphylo- 
coccus (apparently due to contamination), but no pus or bacilli. 

This case is of interest principally because of the existence of a 
temperature record kept faithfully by the boy’s parents and based 
on observations morning and evening over a period of a year and 
a half. The report shows that there were seven distinct relapses of 
the pyelitis, each of which was productive of fever of 102° or higher, 
during the period of one year. 

Significance of Pyelitis in Boys. . Information derived from 
so small a group of similar cases is necessarily meager, especially 
since the chronicity of urinary infection of the type under discussion 
precludes the possibility of sufficiently prolonged individual obser- 
vation in a given case. Certain general facts, however, seem 
worthy of special emphasis. 

The finding of pus in a male child’s urine (in the absence of a 
specific urethral discharge) should invariably suggest infection of 
the urinary tract by blood or lymph-stream absorption rather 
than by direct urethral contamination, which has been shown to 
afford a very inaccurate explanation of the occurrence of pyelitis, 
even in the female subject. Pyelitis in the male thus calls for the 
consideration of the possible existence of an intestinal focus or defect 
contributing to the escape of the colon bacillus from its normal 
habitat; and furthermore, pyelitis under these conditions should 
at least suggest the possibility of colon bacillus septicemia. 

Of more practical value is the lesson that in cases of obscure 
fever in boys as well as girls, microscopic examination of the urine 
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should never be omitted. History of recent grip or enteritis renders 
the existence of pyelitis only the more probable, because of the 
frequency with which pyelitis has been shown to follow these diseases. 

The cases reviewed demonstrate more particularly the following 
clinical facts: 

1. Simple pyelitis when subacute, although an undoubted menace, 
may not prevent a child’s physical progress or interfere with a fair 
degree of health. (Cf. Cases I and II.) 

2. Nephritis of fatal outcome may, nevertheless, supervene in 
kidneys previously subject to pyelitis, even while the urine is 
clear, of low gravity and albumin content, and free from pus. 
(Cf. Case II.) 

3. Enlarged lymph glands, a recurring skin eruption, pronounced 
nervous manifestations almost meningeal in type, pains in the 
muscles, stiffness of the joints, and cough may occupy the for- 
ground in this condition, just as similar symptoms may predominate 
over the intestinal manifestations in typhoid fever. (Cf. Case I.) 

4. A leukocytosis of 34,000 with a polynucleosis of 92 per cent., 
while calling for surgical cooperation, need not relegate colon 
bacillus pyelitis, in exceptional instances, outside the domain of 
medical treatment. (Cf. Case I.) 

Modes of Treatment. Three principal methods of attacking 
deeply seated colon bacillus infections of the urinary tract have 
been recommended : the administration of drugs excreted in the form 
of urinary antiseptics, the giving of alkali in some form, and the 
injection of colon bacillus vaccine. 

Hexamethylenamin. Of the so-called urinary antiseptics this 
alone has gained extensive use in pyelitis. This drug, however, 
has repeatedly been shown to be without inhibitory or bactericidal 
action except by virtue of its liberation of formaldehyde, a chemical 
change occurring only in an acid medium. For this reason it is 
customary to administer acid sodium phosphate separately while the 
hexamethylenamin is given, in order to render the urine strongly 
acid. Burnam’s test for formaldehyde 14 has been perfected, with 
a view of determining actually how much is liberated under 
dosage with various quantities of hexamethylenamin, and a number 
of investigators have studied the bactericidal effects of the formal- 
dehyde thus excreted. 

Levy and Strauss 15 came to the following conclusions: Ilexa - 
methylenamin per se in neutral solutions in concentrations up 
to 1 to 10 is neither inhibitory nor bactericidal. 

Formaldehyde is formed only in the bladder in all cases except 

i< Kaufmann: A Short Method of Testing for Formaldehyde after the Administra- 
tion of Urotropin, Am. Jour. Obst., Ixviii. 

is A Clinical and Bacteriological Study of Hexamethylenamin as a Urinary 
Antiseptic, Arch. Int. Med., November, 1914. 
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in those in which the acidity of the urine is higher than normal. In 
these cases some formaldehyde is formed in the kidneys. 

The strength necessary to inhibit the growth of the colon bacillus 
is a concentration of 1 to 5000 or greater. 

Under a dose of 7 grains three times daily formaldehyde is never 
present in concentrations greater than 1 to 5000. 

The only organism destroyed or inhibited in growth by this 
concentration is the typhoid bacillus. 

For the destruction or inhibition of other organisms a high 
acidity is necessary and this high acidity in combination with 
formaldehyde may produce injury of kidney tissue.” 

Burnam, 16 L’Esperance 17 and Jenness 18 likewise studied the excre- 
tion of formaldehyde and found that not over 60 per cent, of all 
adults are capable of breaking down urotropin even under dosage 
of 30 to 100 grains; but in conjunction with their findings must be 
recorded the observations of Talbot and Sisson, 19 who investigated 
the excretion of urotropin in 44 children and infants and found that 
although large doses combined with the maintenance of a high degree 
of acidity of the urine were often necessary, nevertheless all of the 
children excreted the formaldehyde. 

Numerous investigators, moreover, have remarked hematuria 
(cf. Cases I and III) under what was considered therapeutic dosage. 

Before passing final judgment on this mode of treatment, however, 
the clinician must give due attention to such experience as that of 
Freeman. 20 He gave as much as 45 grains of hexamethylenamin daily 
to a child of one year, 35 grains to an infant of nine months, and 25 
grains to one of six months, with curative effects, notwithstanding 
the fact that in every instance other treatment had been employed 
without avail. 

Alkaline Therapy. It has been shown that the ingestion of colon 
bacilli by leukocytes is most active in an alkaline medium, 21 and 
this fact, coupled with recognition of the predilection of Bacillus 
coli for acid media gives ground to the tenet that an alkaline reaction 
is favorable to the subsidence of pyelitis. Accordingly, advocates of 
treatment based on this theory have emphasized the need of 
administering potassium or sodium citrate or a similar salt in 
dosage sufficiently large and frequent not only to produce but con- 


1C An Experimental Investigation of the Value of Hexamethylenamin and Allied 
Compounds, Arch. Int. Med., October, 1912, p. 324. 

17 Boston Med. and Surg. Jour., October 24, 1912. 

18 Burnam’s Test for Formaldehyde in the Urine: A Study of Two Hundred Cases 
Jour. Am. Med. Assn., March 1, 1913, p. 602. 

!! Some Factors Which Influence the Excretion of Formalin in the Urine of Children 
and Infants Taking Urotropin, Boston Med. and Surg. Jour., April 3, 1913. 

20 The Diagnosis and Treatment of Pyelitis in Infancy, Am. Jour Dis Child 
August, 1913. 

21 Dick: British Med. Jour., 1910, ii, 1129. 
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stantly to maintain alkalinity of the urine. Still 22 emphasizes the 
importance of administering this treatment without interruption 
at intervals not to exceed three hours even during the time allotted 
to sleep. In obstinate cases he prescribes also salol. Such beverages 
as Vichy and lemonade are of obvious value, and the influence of 
the diet upon the urine reaction is by no means to be forgotten, 
preference being given to fruit, milk, and vegetables rather than to 
meat, eggs, and bread. 

Many physicians who admit the possibility of ill effects from 
hexametliylenamin report good results gained by alternating a course 
of this drug not exceeding a week, with the administration of the 
alkali for an equivalent period. 

Vaccine. Geraghty 23 reports no improvement attributable to 
autogenous vaccine in any one of 13 adult cases. Chapin and 
Pisek 24 state that the results from vaccine treatment are very good 
in colon bacillus infections, but that it is practically impossible by 
this means to cause a total disappearance of pus and bacilli. Hugh 
Cabot 25 has stated that vaccines produce improvement in urinary 
infections in more than half the cases. These few expressions are 
respectively typical of many others and serve sufficiently to empha- 
size the variance of view in this matter. The facility, however, 
with which the particular strain in a given case may be isolated 
renders the preparation of autogenous vaccine relatively simple 
and contributes to the justification for its use in all persistent cases. 
Initial doses ranging from 10,000,000 to 30,000,000 organisms are 
recommended, and the rapidity of increase and ultimate limitation 
of the dosage are to be determined by the behavior of the case. 
Considerable temperature reactions with constitutional disturbances 
such as occur after immunizing injections of typhoid vaccine are not 
regarded as cause for discontinuing this treatment provided large 
and rapidly increasing doses are avoided. 

Kidney Lavage.-* The possibility of developing a method of 
ureteral catheterization to such a degree as to permit the installa- 
tion of antiseptic solutions into the pelvis of the kidney in cases of 
pyelitis in children rests with the genito-urinary specialist. In 
the female subject the mechanical difficulties attending such 


22 Common Disorders and Diseases of Childhood, 1912, p. 536. 

23 The Treatment of Chronic Pyelitis, Jour. Am. Med. Assn., December 19, 1914, 
p. 2211. Tr. Am. Assn., Genito-urinary Surgeons, 1910, v. 

2< Diseases of Children, 1915, p. 82. 

25 Am. Jour. Urol., 1911, vii, 131. 

25 Kretschmer, H. L„ and Gaarde, F. W.: Treatment of Chronic Colon BaciUus 
Pyelitis by Pelvic Lavage, Jour. Am. Med. Assn., June 24, 1916, p. 2052. Ayres, V •• 
Colon Bacillus Infection of the Kidney, Non- York Med. Rec., May 31, 1913, p. 
968. Geraghty: Treatment of Chrome Pyelitis, Jour. Am. Med. Assn., December 
19, 1914, p. 2211. 
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procedure are by no means so great as to discourage trial of this 
method in expert hands in special instances. Thus far the excellent 
results obtained from this form of treatment have been practically 
limited to selected chronic cases in adults. 

General Measures. Notwithstanding the fact that there is appar- 
ently no reason why absorption and metastasis of bacteria from the 
intestinal tract may not continue long after the onset of renal infec- 
tion, few writers emphasize the importance of systematic attack of 
this primary focus. Colonic irrigations and adequate catharsis 
are of great value, and of no less value is the maintenance of 
an easily digestible diet combined with the giving of cultures of 
Bacillus Bulgaricus or regular doses of salol. 

Any of the special methods should always be supplemented by 
general measures to combat malnutrition and secondary anemia 
as in the care of tuberculosis. An outdoor life with such play as 
involves only light exercise does most to ensure against relapses 
during the period of convalescence. 

Summary. Urinary infection caused by the colon bacillus has 
been shown to be a common and important disease affecting female 
children. Pyelitis in boys, although far more infrequent, is, from 
the stand-point of the individual case, possibly even more important. 

In the male subject the possibility of extension of infection through 
the lumen of the urethra may be excluded, and in the treatment of 
all cases the intestine is to be recognized and dealt with as the 
potential source of the disease. 

The possibility of the occurrence of unusual and severe systemic 
manifestations in well-developed pyelitis should be better appre- 
ciated. 

I he best routine treatment for pyelitis in children is the adminis- 
tration of sufficient alkali to render the urine alkaline and maintain 
this reaction. 

If hexamethylenamin is employed the formaldehyde excretion 
should be watched and the urine should be examined frequently, 
with a view of forestalling injurious effects upon the kidney 
parenchyma. 

In all obstinate cases autogenous vaccine should receive a 
thorough trial. 

Courtesies extended by Doctors E. C. Freeman, W. M. Hartshorn, 

, ; Ormiston, and N. N. Forney are herewith gratefully acknow- 
ledged. 
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STUDIES OF THE CEREBROSPINAL FLUID IN ACUTE 
ANTERIOR POLIOMYELITIS.* 

WITH SPECIAL REFERENCE TO THE COLLOIDAL GOLD, POTASSIUM 
PERMANGANATE REDUCTION, WEIL-KAFKA HEMOLYSIN, 

AND SAPONIN REACTIONS.! 


By John A. IColmer, M.D., Anna E. Freese, M.D., 
Toitsu Matsunami, M.D., 

AND 

Berta M. Meine, M.D. 

PHILADELPHIA. 

(Prom the Laboratory of the Philadelphia Hospital for Contagious Diseases.) 

The results of the examination of cerebrospinal fluids in acute 
anterior poliomyelitis summarized in this report are compiled from 
the routine examinations and special studies! of cerebrospinal 
fluids from patients admitted to the Philadelphia Hospital for 
Contagious Diseases!! during the epidemic of the summer of 1916, 
in an effort to contribute to our knowledge of the changes occur- 
ring in the spinal fluid in this disease and the value of its examina- 
tion as a practical means of diagnosis. 

Careful histological studies of the spinal meninges and cords of 
early experimental and human poliomyelitis infections have shown 
that the primary reaction of the nervous system is the production 
of an acute meningitis characterized by hyperemia, edema, and peri- 
vascular round-cell infiltration in the pia mater, with subsequent 
extension into the substance of the cord and involvement of the 
anterior horn cells. The spinal fluid may be altered by the passage 
into it of cells from the perivascular and interstitial exudate in the 
meninges and of serum constituents derived from the hyperemic 
bloodvessels. 

The investigations of Gay and Lucas, 1 and Lucas, 2 confined prin- 
cipally to a study of the cells in the spinal fluids of monkeys experi- 
mentally infected and of 11 cases in the preparalytic stage, have 
shown that the total cell count of the fluid is increased consider- 
ably above the normal, the majority of the cells being of the mono- 

* Received lor publication March 23, 3917. 

t Part of the paper read in the symposium upon acute anterior poliomyelitis before 
the Philadelphia County Medical Society, November 6, 1916. 

t Undertaken with the cooperation of Dr. Charles K. Mills and Dr. Allen J. Smith 
as part of a series of investigations in acute anterior poliomyelitis. 

If These patients were under the care of Dr. S. S. Woody, chief resident physician, 
and Dr. Theodore Lc Boutiilier, Dr. Theodore Weisenberg, Dr. William Drayton 
and Dr. Maurice Ostheimer of the visiting staff of the hospital. 
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nuclear variety. Flexner and Lewis 3 in a stud3 r of the spinal fluid 
from a monkey after inoculation with the virus found a consider- 
able increase in the number of cells twenty-four hours after inocu- 
lation, and particularly a small cell slightly larger than a lymphocyte 
showing a polyform nucleus. Sophian 4 reported an increase of 
globulin in the spinal fluid of cases in the early stages. In a thor- 
ough study of 233 fluids from 69 cases, Peabody, Draper and 
Dochez 5 found an increased cell count, with a low or normal globu- 
lin 'content, in fluids taken during the early days of the disease 
and before the onset of paralysis; at this time the polymorpho- 
nuclear cells amounted to 90 per cent, of the total, although most 
fluids showed almost exclusively lymphocytes and large mono- 
nuclear cells. According to these investigators analogous changes 
may be found in the spinal fluid of abortive cases; all fluids examined 
reduced Fehling’s solution. They conclude that “ the examination 
of the cerebrospinal fluid in acute poliomyelitis, while giving, as 
far as is yet known, no specific diagnostic criteria, is of the utmost 
value as an aid to diagnosis both in preparalytic and in abortive 
cases.” More recent reports of similar findings have been made 
by Neal and Du Bois 6 and Abramson. 7 

During the recent epidemic of poliomyelitis in Philadelphia we 
have examined 868 specimens of cerebrospinal fluid from cases of 
epidemic poliomyelitis admitted to the Philadelphia Hospital for 
Contagious Diseases and in private practice. In a smaller number 
of these the histories and clinical studies were sufficiently accurate 
for purposes of analysis and correlation with the results of labora- 
atory examinations, and the major portion of this laboratory report 
is based upon these. 

1. Physical Properties of the Spinal Fluid in Acute 
Anterior Poliomyelitis. The majority of the spinal fluids exam- 
ined by us were water-clear or showed but a faint opalescence 
when viewed against a black background. Of 316 fluids from cases 
early in the stage of paralysis, but 5, or from 1 to 2 per cent, of 
blood-free fluids, were distinctly turbid. Of the fluids of 6 cases 
which we had the opportunity of examining in the preparalytic 
stage 2 showed a faint opalescence and 4 were clear. The 5 dis- 
tinctly turbid fluids were from cases on the fourth, fourth, fifth, 
sixth, and sixth days after the onset of paralysis, and showed total 
cell counts of more than 200 cells per cubic millimeter, many of 
which were polymorphonuclears. 

A small fibrin coagulum was noticed in about 10 per cent, of the 
spinal fluids a few hours after they had been collected and standing 
in test-tubes. We have not observed xanthochromia or excessive 
fibrin formation in any specimen. 

Many specimens contained small amounts of blood, and while 
the presence of blood may have been due in certain cases to extrav- 
asation from tlie hj'peremia vessels of the pia, we are of the opinion 
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that in the majority of these fluids, blood gained access by reason 
of the puncture of vessel with the needle, as only the first flow of 
fluid contained blood. 

2. Cytology of the Spinal Fluid in Acute Anterior Polio- 
myelitis.*. The results of total cell counts with 787 fluids from 
cases of epidemic poliomyelitis in all stages of the disease are shown 
in Table I. 

TABLE I. — SUMMARY OF RESULTS OF TOTAL CELL COUNTS OF SBINAL 
FLUIDS IN ACUTE ANTERIOR POLIOMYELITIS. 

Celia per cubic millimeter of fluid. 

0 to 12. 13 to SO. 51 to 100. 101 to 500. Over 500. 

178 328 156 95 30 

If the upper limit of the normal number of cells per cubic milli- 
meter of cerebrospinal fluid is placed at 12, of these fluids 609, or 
77 per cent., showed an increase of cells. In the majority of these 
the increase of cells was moderate, as 80 per cent, of those fluids 
containing an increased number of cells the counts were not above 
100 cells per cubic millimeter of fluid. 

The results of total cell counts in 319 fluids from patients in 
various stages of epidemic poliomyelitis are classified in Table II 
according'to the day after the onset of paralysis. This method of 
classification was necessary because many cases were not diag- 
nosed or sent to the hospital until paralysis was present, and 
histories of the preparalytic stage were inaccurate. The cell counts 
of five cases from private practice in the preparalytic stage are 
included. 


TABLE II. — RESULTS OF TOTAL CELL COUNTS IN VARIOUS STAGES OF 
POLIOMYELITIS AFTER THE ONSET OF PARALYSIS (319 FLUIDS). 



Total 

exam. 

Cells per cubic millimeter. 

Percentage 

Day of disease. 

0-12. 

13-50. 

51-100. 

101-500. 

Over 

500. 

showing 

increase. 

Preparalytic 

5 


3 

2 



100 

1 to 3 days 

125 

19 

52 

26 

24 

4 

84 

4 to 7 “ 

99 

17 

51 

19 

9 

3 

82 

8 to 14 “ . . . 

55 

9 

32 

8 

6 


83 

15 to 21 “ ... 

21 

8 

11 

1 

1 


62 

22 to 28 " ... 

10 

7 

2 

1 



28 

29 to 35 “ ... 

4 

3 

1 




25 


* In making total cell counts the ordinary leukocyte mixing pipet and the Fuchs- 
Rosenthal chamber were employed. Tbe diluting fluid which stained the cells and 
hemolyzed any erythrocytes present was prepared as follows: glacial acetic acid, 
I c.c.; distilled water, 99 c.c.; methyl violet, crystals, 0.1 gm. This fluid was 
filtered before use. Counts were made as soon as possible after spinal puncture and only 
of those fluids showing no macroscopic evidences of blood. The diluting fluid was drawn 
into the pipet to the mark 1, the spinal fluid to II, and the contents mixed by 
shaking for one minute. After loading the chamber and allowing the ceils to settle 
for five to ten minutes all cells in the ruled-off space were counted and the number 
multiplied by 11 and divided by 32, which gave the total number of cells per cubic 
millimeter of fluid. 
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As shown in Table II an increase of cells was noted in all of the 
cases examined in the preparalytic stage, and this increase of cells 
was found in about 95 per cent, of cases to persist for at least three 
weeks after the onset of paralysis, when the total number of cells 
gradually approached normal numbers. 

The results of differential cell counts with 87 fluids from patients 
in various stages of the disease after the onset of paralysis are 
shown in Table III. 


TABLE III. — RESULTS OF DIFFERENTIAL CELL COUNTS OF SPINAL 


FLUIDS IN ACUTE ANTERIOR POLIOMYELITIS AFTER THE ONSET 
OF PARALYSIS (87 FLUIDS). 


Under 
25 per cent. 

Variety of cell. Cases. 

Small lymphocyte . 3 

Large mononuclears . 85 

Polymorplionuclears . 77 

Endothelial ... all under 


Between Between Between 

25 to 50 50 to 75 75 to 100 

per cent. per cent. per cent. 

Cases. Cases. Cases. 

3 39 42 

2 

7 12 

per cent. 


As shown in Table III the small lymphocyte variety of cell pre- 
dominated in the majority of fluids. In over 96 per cent, of these 
fluids this cell constituted 25 per cent, or more of the cells present. 

Cells of the type of large mononuclear leukocytes, while occa- 
sionally found, were seldom present in large numbers. 

Polymorphonuclear leukocytes predominated in less than 1 per 
cent, of the fluids examined (3 eases) and in over 88 per cent, 
constituted less than 25 per cent, of the cells present. 

As previously stated the majority of these fluids were from 
patients in whom paralysis had occurred, whereas the predomi- 
nance of polymorphonuclear cells is more likely in the preparalytic 
stage of the disease. 

3. Protein Content of tile Spinal Fluid in Acute Anterior 
Poliomyelitis. The routine test for the globulin-albumin con- 
tent of these spinal fluids was the butyric acid test of Noguchi. 
Of 868 fluids from patients in various stages of the disease this 
technic yielded positive reactions with 32 per cent. (Table IV). A 
comparative study of several similar qualitative methods have 
shown wide variations in the delicacy of different methods as shown 
in Table IV. 


TABLE IV. summary of results of protein tests with 
DIFFERENT METHODS (868 FLUIDS). 


Method. 

Total 

exam. 

Nonno-Apelt . 

. . 79 

Noguchi . 

. . 808 

Pandy 

. . 79 

Gordon 

. . 79 

Kaplan 

. . 79 


■ Results.— 

ri- 

N 

Percentage 


positive. 

ll 

68 

14 

280 

588 

32 

24 

55 

30 

30 

49 

37 

33 

46 

42 
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The oldest of these clinical laboratory methods for globulin- 
albumin in spinal fluid (Nonne-Apelt)* proved the least delicate, 
and the method of Kaplan, the most delicate. Gordon’s method 8 
proved quite simple and delicate, while our results with the Pandy 
test were closely parallel with those of Noguchi’s test. The main 
objections to the latter test and that of Kaplan is the employment 
of the ill-smelling dilution of butyric acid. 

The results of globulin-albumin' tests with spinal fluids from 
patients in various stages of poliomyelitis after the onset of paraly- 
sis and employing Noguchi’s method is shown in Table V. 

TABLE V. — RESULTS OF PROTEIN TESTS (NOGUCHI METHOD) IN 
VARIOUS STAGES OF ACUTE ANTERIOR POLIOMYELITIS 

(270 FLUIDS). 


Day of disease. 

Total 

. Results.— 

.. 

Percentage 

positive. 

exam. 

+ 

— 

Preparalytic . 

. . 6 

1 

5 

10 

1 to 3 days 

. . 113 

33 

80 

29 

4 to 7 “ 

. . 72 

30 

42 

41 

8 to 14 “ 

. . 43 

23 

20 

53 

15 to 21 “ 

. . 18 

10 

8 

55 

22 to 28 “ 

. . 11 

3 

8 

27 

29 to 35 “ 

. . 7 

1 

C 

14 


Of the fluids of 6 cases examined in the preparalytic stage but 
1 yielded a positive reaction; the percentage of positive reactions 
then became gradually higher to the third week after the onset of 
paralysis, when a rapid decrease in positive reactions became 


* Method of Nonne-Apell. — This test tv as conducted by mixing in a small test- 
tube 1 c.e. of spinal fluid and 1 c.c. of a saturated solution of ammonium sulphate 
in water; after standing three minutes this tube was compared with a second tube 
containing cerebrospinal fluid only and an increase of protein was indicated by 
opalescence, turbidity, and visible precipitation. 

Method of Noguchi. — This test was conducted by mixing in a small test-tube 0.2 
c.e. of spinal fluid and 1 c.c. of a 10 per cent, solution of butyric acid in physiological 
salt solution followed by heating to the boiling-point; 0.2 c.c. of normal sodium 
hydrate was added followed by heating to boiling for a few seconds. Positive reac- 
tions were read when marked opalescence or definite floccule formation occurred 
after standing for an how. Faint opalescence was regarded as negative. 

Method of Pandy. — This test was conducted by mixing in a small test-tube 1 c.c. 
of a saturated aqueous solution of carbolic acid and one drop spinal fluid. The 
immediate formation of a definite cloud was regarded as a positive reaction. 

Method of Gordon — This test was conducted by placing 1 c.c. of spinal fluid in a 
small test-tube and adding 0.1 c.c. of 1 per cent, solution of bichloride of mercury 
in distilled water. The development of a cloud or precipitate after standing an hour 
was regarded as a positive reaction. 

Method of Kaplan. — This test was conducted with 0.1, 0.2, 0.3 and 0.4 c.c. of spinal 
fluid, but the results expressed in Table IV are based upon the reactions observed with 
0.2 c.c. of fluid. This amount of fluid was placed in a small test-tube and 0.3 c.c. of 
distilled -water added, followed by heating until the mixture boiled up twice. Three 
drops of a 5 per cent, solution of butyric acid in physiological salt solution was added 
and the mixture carefully underlayed with 0.5 c.c. of a saturated aqueous solution 
of ammonium sulphate. The reactions were read after standing twenty minutes 
and regarded as positive if a definite ring was apparent; opalescence only was regarded 
as negative. 
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apparent. As previously stated, however, and as shown in Chart 1, 
the cells are increased in the preparalytic and early stages of the 
disease, the number dropping with the globulin content after the 
third week following the onset of paralysis. 

Accordingly we have found the total cell count alone of most 
value in aiding the diagnosis of acute anterior poliomyelitis; during 
■the earliest stages of the disease the globulin-albumin tests may or 
may not be positive, and usually are not. In tuberculosis and 
meningococcic meningitis, on the other hand, the globulin-albumin 
tests are usually positive in the early stages, due to the greater 
degree of involvement of the meninges. 


Chart 1 . — Curves of total cell and protein increase in cerebrospinal fluid of 

poliomyelitis. 



= protein curve. = total cell curve. 


4. Lange’s Colloidal Gold Reaction in Acute Anterior 
Poliomyelitis. While tire exact mechanism of the precipitation 
of colloidal gold and the nature of the substance in cerebrospinal 
fluid responsible for the phenomenon are unknown it is supposed 
by many investigators that the precipitating substance is of a 
protein nature. We have examined the fluids of 38 cases drawn 
from two to sixteen days after the onset of paralysis with colloidal 
gold prepared after the method of Miller and his associates, 4 * * * * 9 and 
fulfilling all the requirements of a satisfactory preparation of col- 
loidal gold as emphasized in their paper, to determine if, changes 
occur in poliomyelitis and whether or not these are sufficiently 
constant to render the test of diagnostic value. The results of 
these examinations are shown in Chart 2. 

The fluids of 18 cases examined at intervals of two to twelve days 
after the onset of paralysis showed no color changes at all. 

The fluids of 4 cases in the same stages of the disease showed 

but very slight precipitation in the first two tubes of the series as 

a 1 ,100,000,000 reaction. All of these fluids showed an increase of 

cells and one of them an increase of globulin (Noguchi method). 
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The fluids of 10 cases examined two to twelve days after the onset 
of paralysis yielded reactions of the “ luetic zone” type with maxi- 
mum precipitation in the 1 ; 40 to 1 : 160 dilutions of fluid with 
decolorization usually terminating with “blue.” 

The fluids of 6 cases examined twelve to nineteen days after the 
onset of paralysis yielded reactions of the “meningitic zone” type 
characterized by maximum precipitation in dilutions of 1 : SO to 
1 : 320 or 1 : 640. All fluids yielded negative Wassermann reactions. 

Chart 2. — Summary of results of Lange’s colloidal gold reaction rvith the cerebro- 
spinal fluids of 38 cases of acute anterior poliomyelitis. 
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= observed with the spinal fluids of 18 cases examined 2 to 12 days 

after the onset of paralysis. 

= observed with the spinal fluids of 4 cases examined 2 to 12 days 

after the onset of paralysis. 

— . — . — . — = observed with the spinal fluids of 10 cases examined 2 to 12 days 
after the onset of paralysis (“luetic zone” curve) . 

= observed with the spinal fluids of 6 cases examined 12 to 19 days 

after the onset of paralysis (“meningitic zone” curve). 

According to these results, while 40 to 50 per cent, of spinal 
fluids from cases of epidemic poliomyelitis ranging from the second 
to the nineteenth day after the onset of paralysis tend to react 
in a rather constant manner, yielding reactions of the “luetic and 
meningitic zone” types, similar reactions occur in other forms of 
meningitis, and we regard the colloidal gold reaction of but help- 
ful diagnostic value; a peculiar or definite curve of precipitation 
with the spinal fluid of epidemic poliomyelitis did not occur in our 
experience. 

5. Materhofer Potassium Permanganate Reduction Reac- 
tion in Acute Anterior Poliomyelitis. Mayerhofer 10 has pro- 
posed the reduction of a decinormal solution of potassium, per- 
manganate by 1 c.c. of spinal fluid in an acid medium as an index 
of the amount of protein substances present and as a method of 
value in the diagnosis of tuberculous meningitis on the basis that 
while 1 c.c. of normal spinal fluid usually reduced 2 to 2.3 c.c. of r„ 
potassium permanganate solution, the fluid of tuberculous menin- 
gitis mav reduce 3 c.c. or more. Hoffman and Schwartz 11 deter- 
mined the index on spinal fluids of 3 cases of acute poliomyelitis 
with readings varying from 2.5 to 3.3 in the acute stage and show- 
ing a decline coincident with the disappearance of acute symptoms. 
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The technic of the test as employed by us is given below .* 

We have employed this test in the study of 7 8 spinal fluids from 
cases of epidemic poliomyelitis at different stages of the disease 
ranging from the second to the twenty-first days after the onset 
of paralysis, with the fallowing reduction indices : 

0.7 to 1.1 with the fluids of 6 cases. 

1.2 to 1.6 with the fluids of 17 cases. 

1.7 to 2.0 with the fluids of 23 cases. 

2.4 to 3.6 with the fluids of 31 cases. 

6.1 with the fluid of 1 case. 

According to Mayerhofer the reduction index may be regarded 
as increased if over 2.3; the fluids of 32 cases yielded indices over 
2.4, indicating that 41 per cent, of the spinal fluids from cases of 
acute epidemic poliomyelitis in the first three weeks of the infec- 
tion contain an increased protein content. The determination of 
the reduction index may be of some practical value in aiding the 
diagnosis of acute poliomyelitis, as indices of over 2.3 indicate the 
presence of increased protein due to meningitis. 

6. Reduction of Fehling’s Solution by. Spinal Fluid in 
Acute Anterior Poliomyelitis. A qualitative Fehling’s testf 
for the presence of dextrose was conducted with 779 spinal fluids 
from cases of epidemic poliomyelitis in various stages of the dis- 
ease. Every fluid reduced a portion of the copper solution, but in 
varying amounts; with 86 fluids the amount of fluid required to 
effect partial reduction was so large as to indicate that the amount 
of dextrose was diminished below the normal, but our results in 
general are in accord with those of previous investigators, indicat- 
ing that insofar as the qualitative test is concerned there is no 
constant alteration in the amount of dextrose in the spinal fluid 
of epidemic poliomyelitis. 

7. The Weil-Kafka Hemolysin Reaction in Acute Anterior 
Poliomyelitis. Normally the blood of over 90 per cent, of per- 
sons contains natural antisheep hemolysin, but the cerebrospinal 
fluid is free of this substance. In meningitis, according to Weil- 

* Technic of the Mayerhofer Reduction Test . — Place in a beaker 50 c.c. distilled 
water, 10 c.c. of diluted sulphuric acid (I part concentrated sulphuric acid and 3 
parts distilled water) and 10 c.c. of a decinormal solution of potassium permanganate; 
boil slowly for ten minutes and determine the amount of decinormal oxalic acid 
solution required to reduce the potassium permanganate solution until water clear. 
In a second beaker (thoroughly cleansed) place 1 c.c. of spinal fluid, 50 c.c. distilled 
water and 10 c.c. of diluted sulphuric acid. Bring to boiling-point, add 10 c.c. deci- 
normal potassium permanganate solution and boil slowly for ten minutes. Turn of! 
the burner and add slowly the amount of decinormal oxalic acid determined in the 
previous titration. The contents of the beaker turn brown and gradually become 
water clear. With a burette add decinormal potassium permanganate until the first 
appearance of a clear rose color. The amount of ^ permanganate solution required 
represents the “reduction index" of the spinal fluid. 

t Technic. — 0.5 c.c. each of Fehling’s alkaline and copper solutions were diluted 
with ,9 parts of water and 1 c.c. brought to boiling-point in a small test-tube; 1 c.c. 
of spinal fluid was added followed by brief boiling and the occurrence and degree of 
reduction noted after standing several minutes. 
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Kafka, 12 the hyperemia and increased permeability of the vessels 
and exudative processes results in the passage of this hemolysin 
into the cerebrospinal fluid. Likewise, hemolytic complement is 
not found in appreciable amounts in normal cerebrospinal fluid, 
whereas in acute meningitis this substance may be found. Tests 
of the spinal fluid for natural antisheep hemolysin and complement 
have been advocated in the diagnosis of meningitis, and particularly 
in those types caused by Treponema pallidum. 

We have employed this test, with certain modifications,* in the 
study of a number of spinal fluids from normal persons, and cases of 
anterior poliomyelitis in various stages of the disease for the hemo- 
lysin alone and for the hemolysin and hemolytic complement. 
The results of these tests are summarized in Table VI. 


TABLE VI. — SUMMARY OF RESULTS WITH THE WEIL-KAFKA HEMO- 
LYSIN REACTION IN EPIDEMIC POLIOMYELITIS. 



Poliomyelitis 1 

| Control fluids. 

Per cent. 

Reaction. 


’ 


- 



positive in 


Total. 

+ 

- 

Total 

+ 

- 

poliomyelitis. 

For antisheep hemolysin alone 

65 

43 

22 

o 

0 

11 

66 

For the hemolysin and complement 

43 

13 

30 

Kfl 

0 

4 

30 


The spinal fluids of 65 cases examined for antisheep hemolysin 
alone showed the presence of this substance in 43, or 66 per cent., 
whereas the fluids of 11 control persons were negative. The major- 
ity of the fluids containing the hemolysin were from cases of polio- 
myelitis in the acute stages of the infection. 

* 1. Technic for ascertaining the presence of complement and antisheep hemolysin 
in spinal fluid: 

In tube No. 1, 5 c.c. of fresh spinal fluid, free from all traces of blood, were mixed 
■with 1 c.c. of a 2.5 per cent, solution of sheep corpuscles (prepared -with physio- 
logical salt solution). 

In tube No. 2 the spinal fluid was replaced by 5 c.c. of physiological salt solution. 
This tube served as a control. 

The tubes were incubated at 37.5° C. for two hours and centrifugated for a few 
minutes and the reading of the occurrence and the degree of hemolysis immediately 
taken. Hemolysis in tube No. 1 indicated the presence of the complement and anti- 
sheep hemolysin. 

2. Technic for ascertaining the presence of natural antisheep hemolysin alone: 

Five cubic centimeter of spinal fluid free from blood and bacterial contamination 
and 1 c.c. of a 2.5 per cent, sheep corpuscle solution were mixed in a test-tube. A 
control in which the spinal fluid was replaced by physiological saline solution was also 
included. The tubes were incubated at 37.5° C. for one hour. They were then 
centrifuged and the entire supernatant fluid carefully pipetted off. To the sediment 
of corpuscles 1 c.c. of hemolysin-free guinea-pig complement diluted 1 to 20 with 
physiological salt solution was added. The tubes were well shaken, reincubated at 
37.5° C. for one hour, centrifuged, and the reading of the occurrence and degree 
of hemolysis taken at once. The occurrence of hemolysis indicated the presence of 
natural antisheep hemolysin which sensitized the sheep cells followed bj r hemolysis 
after the addition of complement. The natural antisheep hemolysin in guinea-pig 
complement was removed by adding 0.2 c.c. of packed washed sheep corpuscles to 
5 c.c. of clear undiluted complement serum. This mixture was kept in a tumbler of 
cracked ice for one hour, centrifuged, and the clear complement serum used for the 
dilution. 
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The spinal fluids of 43 cases examined for hemolytic complement 
and the hemolysin showed the presence of these substances m 13, 
or 30 per cent., of fluids from cases in the acute stage of polio- 
myelitis. The fluids of 4 control cases were found free of both 

complement and the hemolysin. _ . 

The results indicate that in acute anterior poliomyelitis there is 
present an increased permeability of the vessels with the passage 
into the cerebrospinal fluid from the blood of both natural anti- 
sheep hemolysin and complement and particularly the former; a 
test for these substances may therefore prove of aid in the diagnosis 
of this infection. 

8. Hauptmann’s Saponin Reaction in Acute Anterior 
Poliomyelitis. Solutions of saponin are capable of hem oly zing 
the erythrocytes of various animals. Hauptmann 13 has found that 
the cerebrospinal fluid from persons suffering with various dis- 
eases of the central nervous system may contain a substance which 
inhibits this hemolysis. The inhibiting substance is supposed to 
be cliolesterin and the presence of amounts in the spinal fluid suffi- 
cient to inhibit saponin hemolysis is regarded as being due to the 
presence of degenerating lesions with the liberation of cliolesterin 
from the nervous tissues. 

We have tested the inhibiting properties of the spinal fluids* 


* Technic of Hauptmann’s Saponin Reaction . — Wc have modified Hauptmann’s 
original technic and conducted our tests as follows: Nine cubic centimeters of human 
blood were obtained by venous puncture and mixed with 1 c.c. of a 10 per cent, solu- 
tion of sodium citrate in physiological salt solution. The blood was then centrifuged 
and the supernatant fluid withdrawn. The cells were washed three times in physio- 
logical salt solution and a 7.5 per cent, suspension in physiological' salt solution pre- 
pared. The stock solution of saponin was prepared by dissolving 0.5 gram of saponin 
(Kahlbaum Com.) in 10 c.c. of sterile distilled water. (Solution occurs readily at 
37.5° C.). A 1 to 10,000 solution in physiological salt solution was made for each 
titration from this stock solution. (The stock solution keeps well for one month, 
after this time the solvent property is greatly delayed.) The titration for dose of 
saponin was conducted as follows: Into seven test-tubes were placed 0.4, 0.45, 0.5, 
0.55, 0.0, 0.65, 0.7 c.c. of the saponin test solution, 0.8 c.c. of physiological salt solu- 
tion, and 0.5 c.c. of the 7.5 per cent, blood suspension, mixed and incubated at 37.5° 
C. for one hour. The next dilution of saponin stronger than the one producing com- 
plete hemolysis was chosen for the test. The test was then conducted as follows: 

Tube 1: 0.8 c.c. clear spinal fluid + determined amount of NaCl + 0.5 e.c. 7.5 
per cent, cells. 

Tube 2: 0.2 c.c. clear spinal fluid + determined amount of saponin + 0.5 c.c. 

7.5 per cent, cells. , 

Tube 3: 0.4 c.c. clear spinal fluid -f- determined amount of saponin -f 0.5 c.c. 

7.5 per cent, cells. 

Tube 4: 0.G c.c. clear spinal fluid + determined amount of saponin + 0.5 c.c. 

7.5 per cent, cells. 

Tube 5: 0.8 c.c. clear spinal fluid -f determined amount of saponin + 0.5 c c 

7.5 per cent, cells. 

Tube 0: 0.8 c.c. NaCl solution + determined amount of saponin + 0 5 c c 7 5 
per cent, cells. ‘ ‘ 


All tubes were incubated for two hours at 37.5° C. when the reading of the degree 
of hemolysis was taken, centrifugation being resorted to if necessary 

Tubes No 1 and 0, being controls, show complete hemolysis; the presence of sub- 
stances in the spinal fluid inhibiting hemolysis is indicated in the remaining tubes 
fluids 0 SOnCS ’ th ° dCEree ° f inhibiti0n increasin S with the larger amounts of spinal 
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from 30 cases of acute anterior poliomyelitis during the acute stages 
of the disease and the fluids of 5 control persons, with negative 
results in all. Amounts of spinal fluid from the control and polio- 
myelitis cases ranging from 0.2 to 0.8 c.c. did not produce any 
appreciable inhibition of hemolysis. 

Discussion. The results of these routine examinations and 
special studies of the spinal fluids from cases of acute poliomyelitis 
in the recent Philadelphia epidemic have essentially confirmed the 
findings of Peabody, Draper, Dochez, and other investigators. 
The greatly desired diagnostic laboratory test for acute anterior 
poliomyelitis, and particularly in the early stages and for those 
cases apt to escape clinical detection, has not yet been discovered. 
None of the physical, chemical, or cytological changes found in the 
spinal fluid are absolutely confined to acute poliomyelitis or char- 
acteristic of this disease; while specific antibodies in the serum have 
been demonstrated by neutralization of the virus in vitro as deter- 
mined by intracerebral injection into monkeys, this is not a prac- 
tical diagnostic method and attempts to demonstrate complement- 
fixing antibodies in the serum and spinal fluid have yielded mostly 
negative results in the experiments of Gay and Lucas 14 and Kolmer 
and Freese. 15 Likewise, the microparasite of poliomyelitis discov- 
ered by Flexner and Noguchi 16 apparently cannot be cultivated 
from the cerebrospinal fluid and blood during life, but only from 
the nervous tissues after death by special methods and under 
exceptional difficulties, and bacteriological examinations therefor 
are not available for diagnostic purposes. The easily cultivated 
streptococci and diplococci found in the brain, cord, and spinal 
fluid of poliomyelitis, and recently given renewed prominence by 
the reports of Mathers, 17 Rosenow, Towne and .Wheeler, 18 and 
Nuzum and Herzog 19 do not, in our opinion, possess any diagnostic 
value; the studies of Ivolmer, Brown and Freese 20 with these bac- 
teria are in accord with those investigators who have disregarded 
these microorganisms as the etiological agent of the disease; we 
regard these cocci as bearing a relation to poliomyelitis similar to 
streptococci in scarlet fever. Cultures of the cerebrospinal fluid 
in acute poliomyelitis' during life are sterile in many cases and the 
presence of an easily cultivated bacterium is always suggestive of 
contamination. Streptococci are to be found in the tissues of the 
nervous system and internal organs but only exceptionally in the 
cerebrospinal fluid during life. 

The extent of the changes in the spinal fluid appear to be 
dependent upon the degree of hyperemia and cellular and serous 
exudation in the pia mater. As the meningitis produced by the 
microparasite of poliomyelitis is of an interstitial character rather 
than a surface infection the alterations of the cerebrospinal fluid 
from the normal in acute poliomyelitis are not usually as extreme 
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as found in such infections as those produced by the meningo- 
coccus and pneumococcus. For this reason the examination of 
cerebrospinal fluid must be thorough and employ delicate methods 
for the detection of abnormal changes. Similar changes in the spinal 
fluid may occur in. tuberculous meningitis, and requires very care- 
ful and painstaking search for the tubercle bacillus in the differ- 
ential diagnosis between the sporadic and atypical case of acute 
poliomyelitis and tuberculous meningitis. Usually no difficulty is 
encountered in differentiating from such forms of meningitis as 
those produced by the meningococcus, pneumococcus, and influenza 
bacillus on the basis of the high total cell counts, presence of poly- 
morphonuclear leukocytes, large amounts of protein, and the spe- 
cific microorganism in the cerebrospinal fluid in these infections. 
The spinal fluid in “serous meningitis,” or acute meningeal conges- 
tion, may resemble the fluid in acute poliomyelitis insofar that the 
fluid in both conditions may be clear and under pressure; but the 
absence of protein increase and an increase of cells in the former 
usually serve in differentiating between the two conditions. 

In acute poliomyelitis a total increase of the cells mostly of the 
small lymphocyte variety, in a clear or occasionally opalescent 
spinal fluid under increased pressure, appears to be the earliest and 
most constant change, while an increase of protein with slight or 
no alteration in the dextrose content are additional data of value, 
as are probably also the presence of natural antisheep hemolysin 
and a substance partially precipitating colloidal gold in dilutions 
of fluid ranging from 1 : 40 to 1 : 320. 

Summary. In the recent epidemic of poliomyelitis in Philadel- 
phia the examination of cerebrospinal fluids yielded the following 
results : 

1. The majority of the fluids were water clear or but faintly 
opalescent when viewed against a black background; but 1 or 2 
per cent, of blood-free fluids presented distinct turbidity. Xantho- 
chromia and excessive fibrin formation were not found; about 10 
per cent, of the fluids presented a small fibrin coagulum after stand- 
ing several hours. 

2. Seventy-seven per cent, of the fluids from all stages showed 
an inciease of total cells; in SO per cent, of these the counts were 
not above 100 cells per cubic millimeter of fluid. An increase of 
the total cells was found in the preparaiytic stage, and this increase 
was present in 95 per cent, of cases for at least three weeks after 
the onset of paralysis, after which the number of cells gradually 
decreased. 

3. In over 96 per cent, of fluids from cases after the onset of 
paralysis the small lymphocyte variety of cells predominated. 
1 olymorphonuclear cells predominated in less than 1 per cent, of 

fluids, and in over 88 per cent, constituted less than 25 per cent, 
ol the cells present; 
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4. An increase of protein was found in 32 ‘to 42 per cent, of 
fluids, and different tests for protein yielded varying results. With 
the Noguchi test the fluid of 1 of 6 cases in the preparalytic stage 
yielded a positive reaction; the percentage of positive " reactions 
then became gradually higher to the third week after the onset 
of paralysis (55 per cent, positive), when a rapid decrease in protein 
became apparent. 

5. During the acute stages of poliomyelitis the fluids of 40 to 50 
per cent, of cases yielded a colloidal gold reaction of the luetic and 
meningitic zone types. All yielded negative Wassermann reac- 
tions. The balance of these fluids produced no precipitation at 
all, or but slight changes in the 1 : 10 and 1 : 20 dilutions. 

6. The potassium permanganate reduction test yielded positive 
reactions of indices over 2.3, with the spinal fluids of 41 per cent, of 
cases examined from the second to twenty-first days after the onset 
of paralysis; a high reduction index indicates an increase of protein 
in the fluid, and may aid, therefore, in the diagnosis of acute polio- 
myelitis. 

7. Every fluid was foimd to contain sufficient dextrose to reduce 
Fehling’s solution in some degree; partial reduction of the amount 
of dextrose was suspected with a number of fluids on the basis of 
a qualitative test. , 

8. Increased permeability of the meninges was indicated by the 
presence of natural antisheep hemolysin in the fluids of 66 per 
cent, of cases in the acute stages and both the hemolysin and a 
hemolytic complement in 30 per cent. Both of these substances 
were absent in the fluids of control persons. 

9. Substances inhibiting saponin hemolysis were not found in 
the fluids of cases two to twenty-one days after the onset of 
paralysis. 

10. A definite and absolute diagnostic criterion or laboratory test 
with the cerebrospinal fluid in acute anterior poliomyelitis has 
not been discovered. A clear or slightly opalescent fluid flowing 
under increased pressure, sterile as examined by smear and culture 
when collected aseptically, poor in fibrin, reducing Fehling’s solu- 
tion and containing an increased number of cells chiefly of the 
mononuclear variety, are the most constant findings. An increase 
of protein and a high potassium permanganate reduction index 
strengthen tire diagnosis, while a colloidal gold reaction of the 
luetic and meningitic zone types and the presence of natural anti- 
sheep hemolysin are helpful diagnostic data. 
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POST-TRANSFUSION REACTIONS: A REVIEW OF 280 TRANS- 
FUSIONS PERFORMED IN THE 'WARDS OF PRESBY- 
TERIAN^ HOSPITAL, NEW YORK CITY. 

By Henry E. Meleney, M.D., Wilbur W. Stearns, M.D., 
Stanley T. Fortuine, M.D., 

AND 

Ronald M. Ferry, M.D., 

NEW YOKE. 

Transfusions can now be performed with such ease and safety 
that their use has become very popular in a great variety of clinical 
conditions.. In fact, the treatment is probably resorted to in manv 
cases in which it does no good, and perhaps does harm to the patient 
It is therefore worth while to determine the conditions in which 
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transfusions are of benefit, and to eliminate their use from condi- 
tions in which they are useless, lest they fall into disrepute by 
unintelligent use, only to be revived when their real value can be 
more definitely determined. The febrile reaction which so fre- 
quently follows transfusion is an unpleasant phenomenon, the 
nature of which is as yet very poorly understood, and which is 
sometimes so severe as to be alarming. The purpose of this review 
is to discover in which conditions transfusion is a proper thera- 
peutic measure, what the real cause of the post-transfusion reaction 
is, and what factors in its production can be eliminated. 

We have reviewed 280 transfusions performed on 99 different 
patients, 57 of whom were males, 42 females; 35 were suffering 
from surgical conditions, 64 from medical conditions. >In the 
surgical cases transfusion was performed in three general types of 
cases: (1) just before or during operation to prevent shock or 
counteract excessive hemorrhage, (2) for postoperative hemor- 
rhage, (3) as a last resort in desperately sick patients after operation. 
Among the medical cases, 40 were suffering from pernicious anemia. 
These cases comprise the major part of our series, and 164 trans- 
fusions, 58 per cent, of the whole series, were performed on them. 
The other medical cases are in four classes, namely, (1) other blood 
diseases, such as leukemia, Hodgkin’s disease and splenic anemia; 
(2) secondary anemias, including cases of acute hemorrhage from 
various causes; (3) cases of baeteriemia. 

The question of the therapeutic value of transfusion, and what 
the indications are for its use, involves the careful study of tem- 
porary and permanent effects in the conditions in which it is used. 
For this there is not space in this review. The cases in which it 
was used in our series were very largely cases suffering from incur- 
able disease, the treatment being used merely as a palliative 
measure. This is shown by the final outcome of the cases: 

Cured . 

Improved . 

Unimproved 

Died 

This, however, does not detract from the value of transfusion, for 
many cases of incurable disease, such as pernicious anemia, have 
been given months of fairly good health, and in many cases spon- 
taneous remissions have been definitely hastened. The cured 
cases in our series were, with one exception, clean operative cases 
transfused just before, during, or after operation. The other cured 
case was one of typhoid fever with intestinal hemorrhage. The 
cases discharged “improved” include many cases of pernicious 
anemia and cases of hematemesis or other forms of acute hemor- 
rhage in which transfusion seems to be of distinct advantage. The 
unimproved cases and those which died include incurable primary 


10 per cent. 
36 

6 “ 

48 
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blood disease and cases of sepsis and bacteriemia. These latter, 
whether surgical cases with undiscovered foci of suppuiation, or 
medical cases of bacteriemia, benefited least by transfusion, not a 
single case having recovered. The other condition in our series 
which seems distinctly not to have been helped even temporarily 
is acute leukemia. 

Methods of Transfusion. The methods of transfusion used lr 
this series were as follows: 


Sodium citrate method .... 
Syringe cannula method (Lindemann) 

Defibrination method 

Washed blood colls 

Arteriovenous suture 

Hirudin method 


196 transfusions, 70.0 per cent. 
73 “ 26.4 “ 

5 “ 1.8 “ 

3 “ 1.0 “ 

2 “ 0.8 “ 

1 “ 0.4 


In the sodium citrate method, perfected by Lewisohn, 1 the blood 
was taken through a large needle from a vein at the donor’s elbow 
into a flask containing sodium citrate solution. In no case was 
it necessary to cut down on the donor’s vein. 5, 8 or 10 per 
cent, sodium citrate solution was used, made up from chemically 
pure sodium citrate crystals dissolved in freshly distilled water and 
sterilized in an autoclave. The final dilution of sodium citrate 
averaged 0.5 per cent. Although blood can usually be kept from 
clotting by a 0.2 per cent, solution, it has occasionally clotted with 
that dilution during administration, and since toxic symptoms were 
not observed in our series from as much as 5 gms. of the drug, which 
is equivalent to 0.5 per cent, in 1000 c.c. of blood, the latter dilu- 
tion has been considered better. After collecting the blood it is 
strained through sterile gauze into a second flask to remove any 
small clots, and is administered by drawing it through glass tubing 
jointed with short rubber tubes, through a 3-;way stop-cock into 
a glass syringe, and is thence injected through the stop-cock and a 
medium-sized needle into the recipient’s vein. This syringe method 
of administration is used because it is frequently difficult to enter 
and stay in the recipient’s vein with a needle large enough to let 
the blood flow by gravity, and it is quicker and neater, and pre- 
serves the recipient’s vein better, to avoid cutting down on the vein 
by using the small needle. All the apparatus is sterilized in water 
distilled the day it is used, except the flasks and needles, which are 
dry sterilized. The apparatus is flushed out with citrate solution 
before the blood enters it, in order to prevent slight hemolysis from 
the water in the tubing. By this method a complete transfusion 
of 500 c.c. of blood can be performed by one person in about thirty 
minutes. It is the method which is used as a routine at the 
Presbyterian Hospital at the present time. 

In 3 cases it was impossible to secure a donor belonging to the 
same blood group as the patient. A donor was therefore secured 
from a blood group whose cells would not be agglutinated by the 
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patient’s serum, but whose serum would agglutinate the patient’s 
blood cells. The blood was taken in citrate solution, centrifuged, 
the serum removed, and the cells washed once and suspended in 
an equal volume of normal saline prepared from freshly distilled 
water. The cell suspension was then administered to the patient 
in the usual way, and no untoward effect was noted in any case. 
Minot 2 states that no untoward symptoms occur in transfusions 
in which donor and recipient belong to different groups so long as 
the donor’s cells will not be agglutinated by the recipient’s serum, 
even though the donor’s serum will agglutinate the recipient’s cells. 
The apparent cause is the dilution of the donor’s serum by that of 
the recipient. This was not done in any cases in our series. 

The transfusions performed by means of hirudin to prevent 
plotting and by arteriovenous suture are included as examples of 
methods not now in common use. 

Blood Grouping. The grouping of donor’s with recipient’s 
blood to assure the absence of agglutinins and hemolysins in one 
blood for the other was carried out in almost every case. In 5 
cases in the early days of the syringe cannula method there is no 
record that it was done. In one other case, No. 7, there is a state- 
ment that it was not done. In this case, one of prolonged uterine 
hemorrhage, 300 c.c. of blood was taken from each of two daughters 
by the syringe cannula method. Immediately afterward the 
patient complained of air hunger and pain and oppression in the 
chest, which was unrelieved by medication, and eight hours later 
she suddenly went into collapse and died. The case is considered 
one in which the blood of the recipient was incompatible with 
that of one or both donors, although no examination of the blood 
or urine of the recipient was made after the transfusion. 

In all except the. above 6 cases, donor’s and recipient’s blood 
were either tested directly against each other or were grouped 
according to the method of Epstein and Ottenberg. 3 Table I 
shows the agglutination and hemolysis reactions which are the 
basis of this grouping, the plus sign standing for hemolysis and 
agglutination of the cells by the corresponding serum. 


Colls 



TABLE I. 

Serum. 


IV. 

Group. 

I. 

ii. 

III. 

i .... 

. . . 0 

0 

0 

0 

ii .... 

. . . . + 

0 

■4 

0 

iii .... 

. . . . + 

+ 

0 

0 

IV .... 

. . . . + 

+ 

+ 

0 


Group I may be called the strongest group, its cells not being 
agglutinated or hemolyzed by the serum of any other group, and 
its"’ serum containing agglutinins and hemolysins for the cells of 
all the other groups. Group IV, on the other hand, is the weakest 
group, its cells being agglutinated and hemolyzed by the serum ot 
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all the other groups, and its serum not containing agglutinins or 

hemolysins for any human blood. ' . 

The technic now followed' in our laboratory by Miss Miriam 
Olmstead for the grouping of blood is that devised by Epstein 
and Ottenberg, 4 and is as follows: Samples of serum and cells 
of known group are kept ready for use. Two specimens of blood 
are taken from the person to be grouped, one in a dry test-tube and 
one in normal saline. The former is allowed to clot and is centri- 
fuged to separate the serum. The blood taken in saline is centri- 
fuged, the saline pipetted off, the cells washed and a 5 per cent, 
suspension in saline prepared. A drop of the cell suspension is 
mixed in a capillary pipet with a drop of the serum from blown 
groups and the pipet sealed. The same thing is done with a 
drop of the unknown serum with known cells. The tubes are then 
'incubated at 37° C. for twenty minutes,- at which time they can 
usually be safely read. Agglutination, if present, can be detected 
macroscopically, the cells gathering into long strings. Hemolysis 
is sometimes also evident, but as agglutination is always present 
in incompatible bloods, whether or not there is hemolysis, the latter 
need not be ascertained. The pipets are then left at room tempera- 
ture for two hours before the final reading is made, and in case 
two bloods are being matched directly and no • agglutination is 
evident at the end of two hours, a final reading is not made until 
the following day. 

Specimens of blood belonging to Group III are occasionally met 
with, Miss Olmstead tells us, whose serum has no agglutinins for 
Group II. The final test for these specimens, to distinguish them 
from Group IV, which also has no agglutinins for Group II, must 
be their ability to agglutinate the cells of Group IV and the ina- 
bility of the serum of Group III to agglutinate their cells. As Group 
IV blood is usually not available, the latter point must usually be 
the deciding one. 

It is really necessary, as Moss 5 has shown, to use only the cells 
of Groups II and III against the serum of the blood to be grouped, 
or the serum of Groups II and III against the cells of the blood 
to be grouped, as the cells or serum from each of the four groups 
will act differently toward the serum or cells of these two groups. 
As serum can be preserved much better than cells, the serums of 
Groups II and III are the most valuable specimens to have on hand. 
For purposes of control, however, it is wise to use blood from all 
three of the common groups if they are available. 

A more rapid method of grouping which we use in emergency 
cases, and which has proved just as reliable as that given above, is 
as follows: The cells and serum are prepared as described above. 
A drop of cell suspension and serum for each test are then mixed 
together on one end of a glass slide, and are let stand at room 
temperature for five minutes. A small drop of the mixture is then 
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diluted Math a drop of saline at the other end of the slide, and a 
cover-slip applied. Any agglutination is evident at once micro- 
scopically, the cells gathering together in bunches of irregular shape. 
T-he appearance is distinctly different from rouleaux formation 
where the cells are in chains and overlap each other regularly. 
Ten minutes later the agglutination is evident maeroscopieally in 
the original mixture at the other end of the slide. 

Before the introduction of the classification into blood groups, 
donor and recipient were grouped directly in every case, but for 
the last two years, which covers the period of practically all the 
transfusions by the citrate method in this series, most of the cases 
have been grouped from stock specimens of known blood, and 
transfused from a donor whose group had been previously deter- 
mined, without testing donor’s and recipient’s blood directly. In 
this way emergency transfusions have been performed on very' 
short notice, and in no case has there been any evidence of incom- 
patibility. In several cases blood for grouping has been taken from 
the donor at the time of transfusion, and donor and recipient tested 
directly to check up results. In no case has any incompatibility 
been found. Nor have the post-transfusion reactions been any 
more numerous during the period of the citrate transfusions, as 
will be shown later in Table IV. It must be said, however, that 
unless a reliable laboratory is at hand to carry out such a system 
of grouping, the direct test of the donor’s blood against the recipi- 
ent’s is the only way to be sure of their compatibility. 

Of the 67 patients in this series whose blood group was determined, 
the groups were represented as follows: 


Group I 31 cases, or 46 per cent. 

Group II 26 cases, or 39 “ 

Group III 9 cases, or 13 “ 

Group IV 1 case, or 2 “ 


Groups I and II are therefore much the commonest groups. 

Post-transfusion Reactions. The post-transfusion reaction is 
an occurrence which has been met with by all who have used the 
treatment, no matter what method of transfusion is employed. 
The typical reaction consists of a chill, coming on about one-half 
hour after the transfusion, a sharp rise of temperature, gradually 
subsiding to normal in three to eight hours, sometimes nausea, 
vomiting, pains in various parts of the body, and skin eruptions, 
especially urticaria and localized areas of edema. There is great 
variation in the degree of reaction, from a slight rise of temperature 
with no other symptoms, to a rise of temperature to 105 ° with all the 
other symptoms mentioned above. 

In classifying our transfusions according to the degree of reaction, 
the rise of temperature alone has been considered. So many 
patients have a normal rectal temperature of 99° F. that unless 
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there was a rise to 100° or over the patient was classified as having 
no reaction. Table II shows the percentage of reactions of various 
degrees: 


Degree of 
reaction. 

0 

1 

2 

3 


TABLE II. 


Highest 
temp. Fahr. 

99.8° 

100° to 101.8° 
102° to 103.8° 
104° + 


Number of 
transfusions. 

102 

60 

76 

42 


Percentage of 
transfusions. 

36.4 

21.4 
27.2 
15.0 


It will be seen that 36.4 per cent, of the transfusions were not 
followed by any reaction, 63.6 per cent, were followed by some 
degree of reaction. These figures are therefore the control figures 
for the examination of the factors which may cause the reaction. 
These factors will now be considered. 

I. The Relation of the Recipient’s General Condition to the Reaction . 
Table III shows the relative number of reactions among recipients 
who were in good, fair, and poor condition at the time of transfusion : 


TABLE III. 


Number of Number of Percentage of 

Condition. transfusions. reactions. reactions. 

Good 167 134 74 

Fair 68 35 51 

Poor 45 19 42 


This factor is, of course, a negative rather than a positive one, 
for the good condition of the patient cannot be said to be a cause 
for the reaction. Poor condition is rather a cause for the absence of 
it. Nevertheless it is evident that the reaction is dependent to 
a considerable degree upon the ability of the body to respond to the 
introduction of a foreign substance. 

II. The Relation of the Method of Administration to the Reaction. 
Table IV shows the comparative number of reactions following 
transfusions by the citrate and syringe cannula methods. The 
number of transfusions by the other methods in our series is too 
small for comparison. 

TABLE IV. 

Number of 

Method. transfusions. 

Citrate 195 

Syringe cannula 73 

The reaction following one of the transfusions by the syringe 
cannula method was undoubtedly a so-called “water reaction," 
the reaction first explained by Wechselmann 6 in connection with 
intravenous salvarsan administration, and shown to be due to a 


Number of Percentage of 
reactions. reactions. 

127 64.8 

47 64.4 
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fungous growth in supposedly sterile, distilled water after it has 
stood for several days. In this case, No. 63, donor and recipient 
both received normal. saline intravenously, as is frequently neces- 
sary in the syringe cannula method. The saline had been pre- 
pared from water distilled several days before. Immediately after 
the transfusion both donor and recipient experienced a severe chill, 
with a rise of temperature to 103°, nausea and vomiting. Their 
temperatures did not reach normal’ until three days after the trans- 
fusion. Since then only water distilled on the day of the transfu- 
sion has been used either for administration to the patient as saline 
or citrate solution intravenously, or in the preparation of the 
apparatus. Although some of the transfusions by the syringe 
cannula method preceding this one may have been followed by 
a water reaction, it is probably a negligible factor in the total 
percentage of reactions, since in subsequent transfusions by the 
syringe cannula method, when only freshly distilled water was 
used, 67 per cent, of the cases 'still had reactions. It is therefore 
evident that the method of transfusion has nothing to do with the 
production of a reaction. 

• III. The Relation of Blood Relationship to the Reaction. Table 
V shows the relative frequency of reactions in cases where donor 
and recipient were or were not blood relations. 



TABLE V. 



Blood relationship. 

Y r es 

No 

Not recorded 

Number of 
transfusions. 

. . . 40 

. . . 236 

. . . 4 

Number of 
reactions. 

24 

155 

Percentage of 
reactions. 

60 

66 


With such a comparatively small number of blood relations in 
the series, this difference of 6 per cent, is negligible, and it is evident 
that, so far as liability to reaction is concerned, blood relationship 
is of no advantage in procuring the best possible donor for a patient. 

IV. The Relation of Blood Groups to the Reaction. Table VI 
shows the relative number of reactions in the different blood groups. 


TABLE VI. 



Number of 

Number of 

Percentage of 

Blood group. 

transfusions. 

reactions. 

reactions 

i 

... 123 

83 

68 

ii 

. . 68 

44 

65 

hi 

... 36 

24 

66 

IV 

Not recorded 

. . . 1 1 
... 52 

100 


In the three common groups, and probably in Group IV also, 
there is practically no difference in the relative compatibility of 
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the blood of individuals within each group.. The factor of in- 
compatibility which is responsible for reactions, m cases which 
have been properly grouped is therefore something which is no 
detected by the ordinary method of testing for agglutination and 
hemolysis. 

V. The Relation of the Amount of Blood Given to the Reaction. 
Table VII shows the relative frequency of reactions following 


transfusions of large 

and small amounts of blood. 



TABLE VII. 




Number of 

Number of 

Percentage of 

Amount of blood. 

transfusions. 

reactions, 

reactions. 

Less than 200 c.c. 

.... 11 

1 

9 

More than 200 c.c. 

. ... 200 

175 

07 

Not recorded 

. ... 9 




Among the transfusions of more than 200 c.c. the percentage 
of reactions from transfusions of 300 c.c., 400 c.c., 500 c.c., etc., 
is fairly uniform, which warrants their being grouped together. 
Although the number of transfusions of less than 200 c.c. is too 
small to be very conclusive, nevertheless the contrast in the per- 
centage of reactions is very striking, and it is possible that reactions 
could be practically eliminated if amounts of 200 c.c. or less were 
given frequently, rather than larger amounts at greater intervals. 

VI. The Relation of Subsequent Transfusions to the Reaction. 
This refers to all transfusions administered to one patient from 
any donor. The greatest number of transfusions given to one 
patient in this series was 23, which were donated to a case of perni- 
cious anemia. Five different donors were used, one as many as 
nine times. Table VIII shows the increase of reactions in subse- 
quent transfusions. 


No. of the 

TABLE VIII. 

Number of 

Number of 

Percentage of 
reactions. 

transfusion. 

transfusions 

reactions. 

1st ... 

99 

00 

00 

2d ... . 

5? 

31 

59 

3d . 

33 

22 

07 

4th . . . 

25 

17 

08 

Over 4tli . 

70 

52 

74 


At first the increase in percentage of reactions with subsequent 
transfusions. does not appear striking, but when it is remembered 
that the patients who receive, the larger number of transfusions are 
usually those whose, condition ultimately becomes poorer, and 
their power of reaction therefore less, the figures are more con- 
clusive. It would seem, therefore, that there is a tendency for an 
increase m the liability to reaction with subsequent transfusions. 
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VII. The Relation of Subsequent Donation to the Reaction. This 
refers to the number of times the same donor was used for a single 
recipient. The largest number of donations in this series by a 
single donor to a single recipient was 9, the case mentioned above. 
Table IX shows the increase in reactions with subsequent donations. 

table rx. 


Number of the N umber of Number of Percentage of 

transfusion. transfusions. reactions. reactions. 

1st 184 105 57 

2d 40 28 70 

3d 22 16 73 

4th 11 10 91 


Beyond the fourth donations the figures are too small for a fair 
comparison. It is evident from this table that subsequent donation 
tends to increase the frequency of reaction. The tendency to post- 
transfusion reaction may therefore be lessened by using different 
donors in cases which need many transfusions. 

VIII. The Tendency -for Individual Donors to Cause Reactions. 
Of the 108 donors used in this series, 6 were used twelve or more 
times, and therefore offer enough statistics from which to draw 
conclusions as to their tendency to cause reactions. This is shown 


in Table X. 

TABLE X. 



Donor. 

Number of 
transfusions. 

Number of 
reactions. 

Percentage of 
reactions. 

J. K 

.... '36 

28 

78 

H. T 

.... 16 

14 

88 

C. J 

.... 16 

12 

75 

E. D 

. ... 15 

11 

73 

C. C 

. ... 15 

7 

47 

A. A 

.... 12 

6 

50 


Fifty per cent, of J. K.’s donations and 62 per cent, of H. T.’s 
were followed by reactions with a temperature of 102° or over. 
These are in contrast to the last two, C. C. and A. A., only 33 per 
cent, of their donations being accompanied by a temperature of 
102° or over. There is therefore considerable difference between 
donors in their tendency to cause reactions. 

Post-transfusion Leukocytosis. The similarity of some of 
the post-transfusion reactions to those caused by the intravenous 
administration of typhoid vaccine, 7 in which there was a marked 
transient polymorphonuclear leukocytosis, led us to follow closely 
the white blood cells in a few cases during their post-transfusion 
reactions. 

Case 224. — Pernicious anemia: In good condition, was given 
600 c.c. of blood by the citrate method. Blood count before 
transfusion showed red blood cells 1,066,000, hemoglobin 45 per 
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■cent/ The next day red blood cells 1,760,000, hemoglobin 53 per 
cent. Transfusion was followed by a chill and temperature of 
104.2°. White blood cells changed as follows: 


Before transfusion, white blood cells .... 
Three hours after transfusion, white blood cells 
Seven hours after transfusion, white blood cells 
Fifteen hours after transfusion, white blood cells 
Seventeen hours after transfusion, white blood 

cells . 

Nineteen hours after transfusion, white blood 

cells 

Twenty-three hours after transfusion, white blood 

cells • , • 

Twenty-seven hours after transfusion, white 
blood cells 


5,300, polynuclears 59 per 
8,500, “ 83 

11,600, “ 80 

27,000 

cent. 

it 

U 

19,500, 

it 

81 

it 

15,600 




13,800, 

it 

82 

it 

9,700, 

it 

81 

It 


One week later red blood cells were 1,800,000, hemoglobin 64 
per cent., and the patient was discharged much improved after a 
second transfusion a week later, with red blood cells 2,100,000, 
hemoglobin 66 per cent. This was evidently a case in which 
spontaneous remission was possible. 

Case 270. — Diabetes and metrorrhagia: In good condition; 
was given 500 c.c. of blood by the citrate method. Before trans- 
fusion red blood cells 3,300,000, hemoglobin 30 per cent. Ten 
days after transfusion red blood cells 4,600,000, hemoglobin 55 
per cent. Transfusion was followed by a chill lasting twenty-five 
minutes, with nausea and vomiting and a rise of temperature to 
103.8°, falling gradually to 99.4° twenty-three hours after trans- 
fusion. The white blood cells changed as follows: 


Before transfusion, white blood cells .... 

5,400, polynuclears 54 per 

cent. 

One-quarter hour after transfusion, white blood 
cells 

6,100, 

« 

70 

it 

Two hours after transfusion, white blood cells . 
Five hours after transfusion, white blood cells . 

6,300 

14,300, 

it 

91 

it 

Seventeen hours after transfusion, white blood 
cells 

9,000, 

t( 

85 

it 

Twenty-four hours after transfusion, white blood 
cells 

5,300, 

it 

82 

it 

Twenty-nine hours after transfusion, white blood 
cells 

5,200, 

it 

88 

a 


Dilatation and curettage was performed six weeks after trans- 
fusion and patient was discharged, with red blood cells 4,460,000 
and general condition greatly improved. 

__Case 185.— Pernicious anemia: In good condition; was given 
275 c.c. of blood by the citrate method. Before transfusion red 
blood cells were 920,000, hemoglobin 36 per cent. Twenty-four 
hours after transfusion red blood cells 900,000. One week later 
red blood cells 1,030,000, hemoglobin 25 per cent. Transfusion 
was iouowed by a chill lasting twenty minutes, and temperature 
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readied 105° five hours later and then fell rapidly to 100 °* seven 
hours after transfusion. White blood cells changed as follows: 

Before transfusion, white blood cells .... 5,200, polynuelears 62 per cent. 

One-quarter hour after transfusion, white blood 

cells 5,870 

Three hours after transfusion, white blood cells 4,150 
Six hours after transfusion, white blood cells . 4,000 

Fourteen hours after transfusion, white blood cells 4,800 

This patient was in the hospital two and a half months and 
received five transfusions, but his red blood cells never exceeded 
2,300,000. He was apparently a case without the power of spon- 
taneous remission. 

Case 230. — Pernicious anemia: In good condition; was given 
350 c.c. of blood by the citrate method. Before transfusion red 
blood cells were 850,000, hemoglobin 30 per cent. Twenty-four 
hours after transfusion red blood cells 1,660,000, hemoglobin 33 
per cent. Three days later red blood cells 1,490,000, hemoglobin 
33 per cent. Three weeks later red blood cells had again fallen 
to 826,000, hemoglobin 20 per cent. Following transfusion the 
patient had a chill and the temperature rose to 103.6° two hours 
later, falling gradually to 98.6° twenty hours after transfusion. 
White blood cells changed as follows: 

Before transfusion, white blood cells .... 2,800, poljuiuclears 34 per cent. 

Two hours after transfusion, white blood cells . . 1,400 

Three hours after transfusion, white blood cells . 1,200 

Six hours after transfusion, white blood cells . . 1,800 

Sixteen hours after transfusion, white blood cells . 2,800 

Twenty-eight hours after transfusion, white blood 

cells 2,800 

This patient had nine transfusions, but his red blood cells never 
exceeded 2,200,000, and he died two and a half months after his 
first transfusion. He was another case without the power of 
spontaneous remission. 

The absence of leukocytosis in the last 2 cases is in accordance 
with the failure of their blood to recuperate when stimulated by 
transfusion. In the same type of case an absence of leukocytosis 
is also seen in the presence of acute infection. In fact, Case 185, 
after a subsequent transfusion, developed facial erysipelas, and dur- 
ing the course of that infection his white blood cells never rose 
above 9100, with 65 per cent, polymorphonuclear leukocytes. _ A 
further study of the white blood cells during post-transfusion 
reactions in cases other than pernicious anemia, might show a 
constant occurrence of leukocytosis similar to that following the 
intravenous administration of a foreign protein. 

Discussion of Reactions. There are several possibilities as 
to the main cause of the post-transfusion reaction. These possi- 
bilities are: (1) The water used in preparation of the apparatus or 
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in the saline or citrate solutions; (2) impurities in sodium chloride 
or sodium citrate used; (3) hemolysis or agglutination or red blood 
cells; (4) trauma to the red blood cells by manipulation, with 
resultant hemolysis; (5) a change in the plasma protein by its 
contact with a foreign substance; (6) the interaction of plasma 
ferments with the partial splitting of the foreign protein intro- 
duced; (7) the presence of antibodies in the recipient’s blood which 
split up the foreign protein introduced. These will now be con- 
sidered one at a time. 

1. Water distilled on the day it is used has been shown to be 
uniformly incapable of causing febrile reactions and can therefore 
be eliminated as a factor. 

2. The use of chemically pure salts should free them from sus- 
picion as factors in causing a reaction. Moreover, one would 
expect more uniformity in the occurrence of the reaction if the 
salts were a factor. That the amount of sodium citrate adminis- 
tered had nothing to do with the occurrence of the reaction is shown 
by Table XI, which shows the amount of citrate and the corre- 
sponding reactions in the 119 cases where the amount given is stated 


in our records. 

Grams of citrate. 

TABLE XI. 

Number of cases 
Number of cases of first-degree 
of no reaction. reaction. 

Number of cases 
of second-dogreo 
reaction. 

Number of cases 
of third-degree 
reaction. 

0 to 1 

1 

4 

2 

4 

1 to 2 

11 

6 

8 

4 

2 to 3 

25 

10 

23 

8 

3 to 4 

4 

2 

4 

2 

4 to 5 

0 

0 

0 

0 

5 toG 

1 

0 

0 

0 


The case receiving the largest amount of citrate had no reaction. 
Furthermore, the occurrence of as high a percentage of reactions 
by the syringe cannula method as by the citrate method eliminates 
this factor. 

3. Lindemann 8 ascribes the reaction solely to the intravascular 
occurrence of hemolysis, comparing it to the chill and fever in 
malaria at the time of the bursting of the red blood cells, liberating 
the organism, and he states that very careful grouping of donor 
• and recipient can eliminate hemolysis. In his series of 155 trans- 
fusions, in which he personally supervised the selection of donors 
in all except 9 cases, there occurred 21 cases of a rise of tempera- 
tuie of 2 or over which are not explained unless hemolysis 
occurred in tiro but not in tiiro. This, of course, is possible, and 
if so, would be impossible to eliminate. 

Brown 9 showed that the malaria pigment liberated at the time 
oi the bursting of the red blood cells is hematin. By infecting 
this substance into, animals 10 he produced a febrile paroxysm 
similar to the malarial paroxysm. 
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It is well known that in paroxysmal hemoglobinuria the attacks 
are accompanied by a chill and febrile reaction very similar to that 
following transfusion. Hoover and Stone, 11 in a study of 2 cases 
of this disease, found a marked polymorphonuclear leukocytosis 
accompanying the attacks, which is similar to that we have shown 
above with post-transfusion reactions. They also claim that the 
only blood pigment found in the blood plasma at the time of the 
attack is oxyhemoglobin. 

The examination of the urine to detect the presence of marked 
blood destruction in vivo might be expected to throw some light 
on the relation of blood destruction to the post-transfusion reaction. 
In malaria the paroxysm is followed by an abundance of urobilin 
in the urine. In paroxysmal hemoglobinuria the disease takes its 
name from the excretion of large amounts of hemoglobin in the 
urine. In our series of transfusions, however, the relation of the 
reaction to the excretion of urobilin and hemoglobin is by no 
means definite. Table XII shows this relation in cases in which 
the urine was examined after transfusion. 

table xir. 

Number of cases of 

First-degree Seeoiid-de- Third-degree 
No reaction, reaction, grec reaction reaction. 

Urobilin absent 18 19 32 11 

present 5 9 5 2 

Hemoglobin absent .... 27 25 36 16 

present ... 3 2 7 3 

It will be seen that in cases of even severe reaction, both urobilin 
and hemoglobin were absent in the large majority of cases after 
transfusion. Furthermore, as urinary tests for these substances 
were not made before transfusion, urobilin may have been present 
in some cases before as well as after transfusion, as it frequently 
is in pernicious anemia. This source of evidence of blood destruc- 
tion as the cause of the post-transfusion reaction therefore seems 
very small. Hemolysis cannot, however, be disregarded as the 
possible cause of some of the reactions. 

The occurrence of a slight amount of agglutination of transfused 
cells after proper grouping of donor and recipient is also a possibility, 
the presence of which would be very difficult to determine. Avery 
careful examination of the recipient’s blood during the reaction 
would be necessary, which was not done in any case in our series. 

" 4. Trauma to the red blood cells by manipulation during the 
transfusion may be excluded as a possible cause of the reaction, 
since the amount of trauma is practically uniform in all transfusions 
by a single method, while the occurrence of the reaction is far from 
uniform. Moreover, in the cases in our series where defibrinafed 
blood was used, in which method there is undoubtedly more trauma 
to the red blood cells than by the other methods, no reactions 
occurred. 
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5 The change of plasma protein by its contact with glassware, 
metal and rubber tubing can also be eliminated because of the 
lack of uniformity of the occurrence of the reactions, under similar 

methods of treating the blood. ’ , , , 

0 The production of the reaction by the partial splitting ot the 
foreign protein introduced, with the formation of a toxic product, 
either by the interaction of plasma ferments or by the presence 
or acquisition of antibodies in the recipient s blood, takes us into 
a field which has as yet been but slightly investigated. There 
are several -points in our findings, however, that suggest that the 
post-transfusion reaction may be one of this type. The reac- 
tion in most cases is, of course, much less severe than the .typical 
foreign protein reaction, but as the protein introduced is only 
slightly, if at all, different from the recipient’s plasma, a reaction 
of extreme grade would not be expected. The absence of a reac- 
tion with small amounts of blood, the progressive increase of 
reaction with subsequent transfusions, and especially with sub- 
sequent donations by the same donor, the tendency of some donors 
to cause more reactions than others, and the occasional occurrence 
of transient polymorphonuclear leukocytosis, all tend to support this 
view. No more definite conclusions can be drawn on this point 
until the subject has received much more detailed study. 

Conclusions. 1 . Transfusion is of real value in cases of hemor- 
rhage, in clean operative cases, in pernicious anemia, and in some 
secondary anemias. It is of little or no value in septic operative 
cases, cases of bacteriemia, or cases of acute leukemia. 


2. The sodium citrate method of transfusion is a very simple 
and satisfactory method. A dilution of citrate up to 0.5 per cent 
in 1000 c.c. of blood can be used without producing toxic symptoms 
in an adult, and that dilution prevents clotting better than a dilu- 
tion of 0.2 per cent. 


3. Blood grouping should always be carried out before a trans- 
fusion. Where a reliable laboratory is at hand the direct grouping 
of donor and recipient is not necessary, but otherwise should always 
be performed. Failure to determine the compatibility of the bloods 
may result in the sudden death of the patient. 

4. Post-transfusion reactions occurred in 63.6 per cent, of the 
cases in our series, the reactions varying greatly in degree, but all 
being evidenced by. a rise of temperature to 100° or more. 

o. dhe lecipient in good general condition is much more likely to 
have a reaction than the one in poor condition. 

6. The method of transfusion, the blood relationship of donor and 
recipient, and the blood group of the recipient seem to have notkina: 
tojto with the occurrence of the reaction. 

<. Transfusions of small amounts of blood, i. e., less than 200 c.c. 
are less likely to be followed by. reactions than are transfusions of 
larger amounts. 
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8. The more transfusions a patient is given the more likely he is 

to have a reaction, especially if the same donor is used a large 
number of times. The blood of some donors is more likelv to cause, 
reactions than the- blood of others. ' 

9. In some cases the post-transfusion reaction is accompanied 
by a marked polymorphonuclear leukocytosis. "Whether this is due 
to intravascular hemolysis or to the formation of a toxic product 
from the partial splitting of a foreign protein cannot at present be 
stated. It seems most likely, however, that one of these phe- 
nomena is probably responsible for most post-transfusion reactions. 

We desire to express our appreciation to Professor W. T. Longcope 
for his assistance and advice in the preparation of this review. 
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MENINGITIS SYMPATHICA . 1 

By Israel Strauss, A.M., M.D., 

NEW YORK CITY. 

(From the Neurological Service of the Mount Sinai Hospital, New York.) 


Meningitis sympathica, so named by Plaut and Schottmiiller, 2 
is a condition of the cerebrospinal fluid caused by inflammation in 
the neighborhood of the meninges: (1) It is characterized by an 
increase in the pressure of the fluid, which sometimes registers as 
high as 400 mm. in the Strauss 3 lumbar-puncture instrument. 

(2) There is generally a considerable or moderate increase of the 
albumin content and cellular elements. The cells are usually poly- 
morphonuclear leukocytes, but occasionally they are lymphocytes. 

(3) The fluid, which may be clear or turbid, is sterile. (4) There 
may be symptoms of meningitis. 

i A part of the subject matter of this paper was read at the meeting of the American 
Association of Neurologists in New York. _ 

* Leitfoden zur Untersuchung der Zerebrospinalflussigkeit. 

’Jour. Am. Med. Assn., lxii, 1327. 
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Brain abscess is one of the most frequent causes of meningitis 
sympathica, and the latter condition may' be of great assistance m 
the diagnosis of the former. This is especially true of cases m which 
there has been a previous otitic inflammation with or without 
mastoid or lateral sinus involvement. The following case is an 

illustration: . _ ___ . . _ 

Case I.— A. F., admitted to the service of Dr. Whiting, Decem- 
ber 1, 1912, with the diagnosis of mastoiditis. The following day 
12 c.c. of cloudy spinal fluid under increased pressure was removed. 
This fluid showed an increase in albumin content and an increased 
number of leukocytes and sugar reduction. Cell count: polymor- 
phonuclear, 91 -per cent.; mononuclear, 9 per cent. Fluid sterile. 
Operation for mastoiditis. Lateral sinus exposed and found clear. 
The dura opened, but no meningitis was discovered. Subsequently, 
rigidity of the neck and marked Ivernig developed. Blood cultures 
were found sterile; the jugular was exposed and tied. At the same 
time a right external rectus palsy developed. Cerebellum aspirated 
after death and a large quantity of pus obtained. 

In this case the presence of meningitis sympathica pointed to the 
presence of intracranial suppuration and warranted further explora- 
tion at the time of the first operation. 

The following history is unique in that the meningitis sympathica 
was due to an abscess in a tumor adjacent to the brain: 

Case II. — E. II., admitted February 11, 1911. Illness began 
five days ago with peritonsillar abscess, which ruptured sponta- 
neously thirty-six hours before admission. Patient was suddenly 
seized with a severe chill and vomiting. Twelve hours before 
admission became comatose. 

Physical Examination. Patient comatose; temperature, 106° F. 
Marked rigidity of neck; cheeks flushed; breathing deep and stertor- 
ous. Right pupil larger than left. Shrapnell’s membrane con- 
gested in left ear, otherwise ears were negative. Babinski and 
Kernig signs present. 

February 11, 1911. Spinal fluid shows 100 per cent, polymor- 
plionuclears and an absence of bacteria, indicating presence of a 
meningitis sympathica. Patient continued to have temperature 
up to 106.6° F . Rigidity disappeared, also ICernig’s sign. Breath- 
ing labored and stertorous. Pupillary reflexes lost. Pulse became 
very slow and died. 


Autopsy. Brain : On the left side of the sella turcica was a soft, 
grayish-red tumor mass about the size of a peach-stone, which had 
rorced the optic chiasma and the corpora mammillaria to the right, 
extending forward from this tumor mass, and seemingly continuous 
with it was a cystic mass lying in a pit on the inferior surface of 
the posterior part of the left olfactory lobe. When this cyst was 
opened, thin yellow pus exuded. The convolutions of the brain were 
Rattened and the surface was congested. 

VOL. 154, NO. 5. — NOVEMBER, 1917. 25 
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Diagnosis. _ Meningitis sympathica; infected tumor of the hy- 
pophysis; peritonsillar abscess. 

Occasionally a brain abscess may be present, associated with a 
marked meningitis over the convexity of the hemispheres, which 
gives rise to a meningitis sympathica. The spinal fluid contains 
no demonstrable bacteria. The presence of such an extensive 
process cannot be diagnosed. 

Case III.; A. C., admitted November 28, 1910. For two weeks 
before the present illness patient had occasional abdominal pains. 
Five days before admission had severe abdominal pains and head- 
ache. Vomited once the day before admission. Strabismus, rigidity 
of neck, and flatness of one side of the face were noted the day 
before admission. Involuntary urination and defecation. For two 
days before admission had not spoken; lies quietly unless disturbed. 
No ear discharge. 

November 29. Patient stuporous but can be aroused. Cheeks 
flushed; lips fed; MacEwen sign present, together with marked 
rigidity. Eyes: Left external rectus palsy; pupils equal and regular; 
contracted; react to light; fundi show marked edema of both optic 
nerves, more on the right side; veins engorged; retina. cloudy; no 
hemorrhages. Extremities: No palsies; reflexes active. Abdominal 
reflexes diminished on the right side; marked Kernig. Slight hyper- 
esthesia of right arm -and chest. Von Pirquet negative. Spinal 
puncture yielded 30 c.c. of cloudy fluid under tension. Spreads of 
cerebrospinal fluid negative for bacteria. Smears show almost 
entirely polymorphonuclear leukocytes; 30 c.c. of Flexner’s serum 
introduced. Patient semiconscious; does not speak. 

November 30. During the morning patient had Jacksonian 
epileptiform seizures limited to right side of face and arm and occa- 
sionally involving the right leg. Attacks every ten to fifteen 
minutes. 

November 30. 9 P.M., 40 c.c. of fluid removed under a pressure 
of 210 mm. 11 p.m., sudden attack of cyanosis and heart failure, 
with death. 

Autopsy. Brain: Very recent brain abscess formation in the 
cortex, with a perivascular infiltration of polymorphonuclear and 
mononuclear leukocytes in the vessels in the neighborhood of the 
abscess. Thick, greenish-yellow pus covered the convexity of the 
brain, but most marked in quantity over the left hemisphere, 
principally in the motor region. The pus was also present over 
the cerebellum, the base of the brain, and the pons and upper 
cord. It had collected under the pia in the interpeduncular space. 
The pia everywhere was markedly congested. The fluid in the 
lateral ventricles were moderately turbid. There was a smal 
abscess of recent origin in the right lateral lobe of the cerebellum. 

Wolf 4 reports a case in which turbid spinal fluid was sterile and 

4 cited by Koerner: Die Ohrenheilkunde der Gegemvart und ihre Grenzgeb. 
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contained numerous red cells and leukocytes. The autopsy showed 
an uncomplicated abscess in the temporal .lobe. In discussing this 
case, Leutert assumed that a healed miningitis was responsible tor 
the changes in the spinal fluid, but such an hypothesis is unneces- 
sary because meningitis sympatliica occurs without any inflamma- 
tory process in the meninges. 

Ruprecht 6 reports an autopsy in a case of uncomplicated abscess 
of the temporal lobe in which cloudy spinal 'fluid under increased 
tension was obtained before death. It contained a sediment of 
polymorphonuclear leukocytes and no bacteria either in smears or 

cultures. . 

Meningitis sympatliica may be the forerunner of a developing 
meningitis purulenta and therefore its early recognition is of gi*eat 
importance. This is specially true in those cases in which the 
clinical symptoms of the meningitis are more prominent than are 
those of the brain abscess. 

Case IV. — A child, aged two years, was kicked by a horse and 
received a scalp wound on the right side of the forehead. It was 
not unconscious and there were no symptoms of increased intra- 
cranial pressure. It had had high fever nightly for some time 
before admission to the hospital and had lost weight. Examina- 
tion revealed a depression over the right frontal bone, rigidity of 
the neck and slight Kernig. Thirty c.c. of slightly turbid fluid 
under considerably increased pressure was obtained by lumbar 
puncture. The fluid showed increased albumin content and cell 
increase, but the mononuclear leukocytes were 99 per cent, and the 
polymorphonuclear leukocytes only 1 per cent. The fluid was sterile. 
Six days later a second puncture gave a similar result. On the suc- 
ceeding day a craniotomy revealed a subdural abscess underneath 
the depressed bone. Seven days later, the child not improving, a 
third lumbar puncture yielded cloudy fluid under very high pressure. 
This fluid now showed an increase in the number of cells, all poly- 
morphonuclear and streptococci in culture. 

The meningitis sympatliica had changed into a meningitis puru- 
lenta and the child died. Had the significance of the meningitis 
sympatliica been recognized the operation for' cerebral abscess 
could have been performed at once with greater possibilities of 
therapeutic success. The following case illustrates this point: 

Case V.— Admitted to the service of the late Dr. Gruening, 
complaining of pain in the left ear and left hemicranium. Twenty 
c.c. of turbid fluid was obtained. The cells, increased in number, 
showed 84 per cent, polymorphonuclear and 16 per cent, mono- 
nuclear leukocytes. No bacteria present. Radical mastoid opera- 
tion performed. The dura exposed and found to be pulsating, but 
covered with a layer of greenish-colored fibrin. Upon exploration 
a large epidural abscess containing foul-smelling, greenish pus was 

6 Arch. f. Ohrcnheilk,, 1, 221, 
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discovered and evacuated. Four days later clear fluid was obtained 
under normal pressure. The patient made an uneventful recovery. 

The presence of the turbid spinal fluid undoubtedly prompted 
the operator to explore beyond the mastoid in this ease. It is 
furthermore important to note that the abscess was an epidural 
one, and yet by its irritation gave rise to the meningitis sympathica. 

It occasionally happens that meningitis sympathica may be 
present and yet cause no symptoms. Its early recognition is always 
important, not only because of the prognosis but also of its bearing 
upon the treatment. In fact, I feel that an examination of the 
spinal fluid should be made in every case of mastoiditis before 
operation. 

• At times an old middle-ear infection may cause an epidural 
inflammation by extension. The mastoid symptoms may be absent 
but the meningitis sympathica indicates a suppurative focus near 
the meninges. The following case is one in which the surgeon was 
probably led to radical exploration by its presence: 

Case AT. — D. B., admitted July 27, 1908. Discharge from both 
ears in childhood. Present illness began, with sudden severe pain 
in the left mastoid region. No discharge. Fever and chills. 

July 27. Physical examination: Right ear: shows moderate 
granulations. Left ear: the upper and outer part of the middle ear 
filled with cholesteatomatous material. No edema. Marked ten- 
derness over the mastoid. Eyes: veins of both fundi are dilated. 
Neck: rigid and head retracted. Marked Ivernig sign. Pulse: 58 
to 60. Lumbar puncture: 20 c.c. of turbid fluid under increased 
tension. Fluid contained leukocytes and no bacteria. Diagnosis 
lay between sinus thrombosis or a suppurative process near the 
meninges. Operation: Dr. Koller. Dura found pulsating and cov- 
ered with greenish fibrin. Flow of blood free from sinus. No 
thrombosis. Sinus packed with gauze. 

July -30. Temperature dropped to 100° F. 

July 31. Lumbar puncture: 30 c.c. of clear fluid under normal 
tension. 

August 5. Temperature normal. Slight rigidity of neck; slight 
Kernig sign. Sinus wound healthy. Upon removing drainage tube 
a fairly large quantity of cerebrospinal fluid discharged. 

August 11. Opening closed. Headache which existed for last 
few days had ceased. Uneventful recovery. 

This was a case in which the absence of bacteria in the bipod 
pointed against sinus thrombosis and the sterile spinal fluid against 
a suppurative meningitis. 

Grossman 6 reports a case which is interesting because the menin- 
gitis sympathica appeared after the mastoiditis had been cured. 


6 Arch. f. Ohrenheilk., vol. Ixiv. 
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The autopsy revealed a thrombosis of the superior petrosal sinus 
and no meningitis. He considered the case one of so-called otitic 

SC The persistence of meningitis sympathica in a case in which there 
is a known suppurative intracranial focus, is almost positive indi- 
cation that the focus has not been found and treated. The follow- 
ing case supports this assertion and furthermore demonstrates the 
possibility of the meningitis becoming a true infective process. 

Case YIL— M. G., admitted August 12, 1908. Four years ago 
had pain in right ear. Drum incised. Ear discharged pus. for three 
months. Six weeks ago had gangrenous appendicitis. Eight days 
before admission had profuse discharge from right ear. Two days 
later had severe headache. Temperature, 102° F. Prostrated; 
vomited several times. Marked rigidity of neck; herpes labial is. 
No chill; no pain over mastoid. 

Physical Examination. Mastoids; no tenderness or swelling. 
Knee-jerks exaggerated. No clonus; no Babinski. Neck rigid. 
Kernig marked. Symptoms pointed to a meningitis which did not 
appear to be of the ordinary cerebrospinal type. Ear regarded as 
the probable cause. Lumbar puncture: 25 c.c. of turbid fluid under 
markedly increased tension. Polymorphonuclear, 80 per cent. No 
bacteria found. Aseptic polymorphonuclear meningitis was diag- 
nosed and operation for brain abscess advised. 

August 13. Operation: Dr. Wolff. Right mastoid cells were 
found practically sclerosed. Antrum exposed and found filled with 
a mass of cholesteatomatous material, as was also the middle ear. 
Sinus normal. Dura exposed and found pulsating. No epidural 
abscesses. It was not considered advisable to aspirate the brain at 
this time. 

August 14. Pulse, 72 to 80; headache; less pain over right ear. 
Right facial palsy. Cerebrospinal fluid; 85 per cent, polymorpho- 
nuclear leukocytes. 

August 15. _ Patient better. Much less headache; less rigidity 
of neck; Kernig less marked. 

August 19. Some edema of the eyelids, especially the lower. 
Eye-grounds: edema; infiltration of both retin®, especially on left 
side. Retinal vessels are raised and structure of retina looks 
blurred. 

August 22. Eyes examined by Dr. Friedenberg. Pupils dilated. 
Right disk slightly hazy; veins tortuous; retina near disk slightly 
edematous. Slight pallor of temporal half of disk'. 

September 6. First dressing. Profuse discharge from mastoid. 
Since operation patient has had a temperature of 99° to 102° F. 
Patient has rigid neck and Kernig’s symptoms. 

September 7. Very profuse discharge. Wound still open. 

September 12. Packing removed. Rigidity of neck and Kernig 
not so marked. & 
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September 20. Lumbar puncture. Cloudy fluid; polymorpho- 
nuclear, 71 per cent. 

September 22. Meningitis symptoms still marked. Lumbar 
puncture, 25 c.c. of turbid fluid withdrawn. Polymorphonuclear, 
85 per cent. After each puncture the patient’s symptoms were 
temporarily relieved. 

September 24. Symptoms still present. Patient worse. Tem- 
perature, 103° F.; pulse, 80. 

Exploratory Craniotomy. Dr. Oppenheimer; to locate focus. 
The dura under marked tension. Area of dura about the size of a 
50-cent piece exposed. No pus or purulent cerebrospinal fluid 
escaped. With a scalpel, punctures of the brain were made in 
four or five directions, but each time with a negative result. Dura 
closed. Line of suture closed by Cargile membrane. Wound 
packed with iodoform gauze. 

September 26. Following the operation the symptoms were 
more marked. Patient delirious. Lumbar puncture. Fluid under 
tension and almost pure pus. 

September 27. Condition relieved after lumbar puncture. 
Rational a short time; ceased. 

Note. The first cerebrospinal fluids contained no bacteria; when 
the patient became very sick again the fluid contained bacteria 
microscopically, but they would not grow. After the operation 
pure pus was found; it was considered probable that a brain abscess 
had ruptured. 

Autopsy. At the apex of the petrous portion of the temporal 
bone there was an area of caries and necrosis. The pus was foul, 
thick, and greenish. It contained a variety of bacteria, most of 
which were Gram-positive bacilli. No abscess could be found any- 
where in the brain, but the presence of practically pure pus in the 
cerebrospinal canal shortly before death shows that an abscess which 
was probably present previously had ruptured into the ventricle. 
The patient evidently had three attacks of so-called " meningitis 
sympathies.” These were probably due to an infection of the 
canal by anaerobic bacilli which did not multiply sufficiently to 
cause progressive meningitis. 

Meningitis sympathies may also be present in patients in whom 
there is an inflammation of the accessory sinuses of the cranium or 
even in the structures adjacent to it. 

Case VIII.' — Patient suffering from orbital cellulitis of nine days’ 
duration; admitted to the service of Dr. Elsberg November 29, 
1913. Orbit incised and drained. The next day lumbar puncture; 
15 c.c. of turbid spinal fluid under tension. Cells increased and all 
polymorphonuclear. The fluid contained a contaminating Staphy- 
lococcus albus. This finding means that there was a meningitis 
sympathica and that the inflammatory process or a toxin had 
reached the meninges. 
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Patient considerably improved by operation, and yet irritation 
of the meninges warned against a too hopeful prognosis, thirteen 
days following the operation, although the patient was doing well, 

I requested another lumbar puncture; 20 c.c. of slightly turbid 
fluid under a pressure of 160 mm. obtained. It contained 133 
cells to the cubic millimeter, with a greater proportion of mono- 
nuclear than polymorphonuclear leukocytes. Albumin content 
increased. Cultures sterile. These findings were a positive 
indication that the patient was not out of danger. 

Patient left hospital apparently cured December 30, 1913. 

March 10, 1914 (three months after discharge), readmitted 
because of severe headaches in the right temporal region. No 
evidence of accessory sinus disease. Eye examination negative. 
Lumbar puncture: clear fluid under increased tension, but without 
an increase of cells. Patient discharged with the diagnosis of peri- 
ostitis of the frontal bone. 

June 25 (three months after his second discharge), readmitted 
because of severe headaches in the same region as previously. 
Drowsiness and vomiting; symptoms of intracranial pressure. 
After admission he had a convulsion. Lumbar puncture: fluid 
under pressure, with increased albumin content, increase of poly- 
morphonuclear leukocytes, and no bacteria. This was evidence of 
renewed meningeal irritation. Operation: frontal lobe exposed. It 
appeared soft and the pia over it was edematous, but no abscess 
was found. 

August 20. Discharged, improved. 

He was subsequently admitted to another hospital, where repeated 
lumbar puncture yielded sterile turbid spinal fluid. A diagnosis of 
brain abscess in the right frontal lobe was made and the lobe 
explored, but without result. Autopsy revealed an abscess in the 
lobe. 

This, case therefore shows how an inflammation which in the 
beginning is not intracranial may cause meningitis sympathica and 
that the latter’s presence may be of great importance in determin- 
ing the prognosis and the treatment. 

Reiscliig 7 reports a case of meningitis sympathica dependent on 
suppuration in the anterior sphenoidal cells under the name of 
meningitis aseptica. 

Meningitis sympathica is of clinical significance when it occurs 
in association with a known or suspected intracranial suppurative 
condition. It is very difficult, if not impossible, to differentiate it 
occasionally, from the condition known as meningitis aseptica. In 
this latter disease the spinal fluid possesses the same characteristics 
as the fluid m cases of meningitis sympathica, except that it may 
be more turbid and contain a greater number of leukocytes. The 


7 Zeifc - f - Obrcnheilk., 1913, Bd. G9, p. 78. 
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differential diagnosis between the two depends upon the presence 
or absence of a possible inflammatory cause. It is probable that 
many of the reported cases of meningitis aseptica were really cases 
of meningitis sympathica and that they recovered without dis- 
covery of the primary suppurative condition in the brain or adjacent 
structures. 

One of the most recently reported cases of this class, namely, 
that of Zabel, 8 is not a case of meningitis aseptica, but primarily 
one of subarachnoid hemorrhage in which the secondary reaction 
of the meninges was evidenced by an accumulation of leukocytes 
which caused a turbid fluid. In many of the cases there is a history 
of trauma which may precede the development of the meningitis 
by as much as a year. Some of these cases apparently recover and 
leave the suspicion that there may be a latent abscess remaining. 

There is also some question in both meningitis sympathica and 
meningitis aseptica whether bacteria may not at some time have 
been present in the spinal fluid. Occasionally meningococci cannot 
be found in spreads or grown in cultures from the spinal fluid; 
especially in old or subacute cases of meningitis. Concetti, Oseki 
and others believe that bacteria are destroyed by the spinal fluid 
for a time or else lie in the meninges. This may account for the 
number of cases in which Mygind 9 found an extensive meningitis 
at autopsy and yet could find no organism in the spinal fluid dur- 
ing life. He reports 24 sterile fluids out of 61 clinical cases of menin- 
gitis. In 12 of the 24 cases the presence of meningitis was confirmed 
by autopsy. 

Widal has pointed to changes in the cells in the spinal fluid as a 
means of differentiation between the septic and aseptic meningitis. 
In the septic meningitis the leukocytes give evidence of necro- 
biosis. There is destruction of the nuclei, degeneration of the cell 
borders, with the disappearance of the granules and the appearance 
of the vacuoles. 

In aseptic meningitis and meningitis sympathica the cells are 
unaltered. In long-standing cases of these two conditions there 
are some changes in a few cells at a time and lymphocytes very 
frequently replace the polymorphonuclear leukocytes. 

Cerebral syphilis occasionally presents the clinical picture of a 
meningitis and a very turbid spinal fluid containing a large number 
of leukocytes. Belin and Bauer report a case in which the fluid 
remained turbulent for four months; Revaut, one of two months, 
and Widal and Lemierre two of a few days’ duration. Of course 
in such cases the history of syphilis and the positive Wassermann 
reaction aid in the differential diagnosis. _ 

The differential diagnosis between meningitis sympathica and 
tuberculous meningitis is most important. When there is a known 

8 Ztschr. Olirenheilk., 1914—15, Bd. /2, p. /3. . 
s Ztschr. Nervenheilk., 1910, Bd. 40. 
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focus of infection the diagnosis is not difficult, but occasionally 
cases are met with in which there may be considerable difficulty. 
As a rule the cell content in the spinal fluid in tuberculous menin- 
gitis is not increased in the early stage, and if it is the mononuclear 
leukocytes are predominant. But there are exceptions to this. An 
example of the difficulty of differential diagnosis is seen m the 
following case: 

Case IX.— A child, aged fourteen months, was admitted to Dr. 
Elsberg’s service in stupor, with the history of having a discharging 
ear two weeks previously. The child had no symptoms of menin- 
gitis, but there was a spastic hemiplegia. Lumbar puncture: fluid 
under pressure; 200 cells per cubic millimeter; 15 per cent, mono- 
nuclear. This cell count in itself did not indicate a suppurative 
intracranial process. Fluid: baeteria-free; no tubercle bacilli found. 
Exploration of the brain, without results. The autopsy revealed a 
tubercular process in the interpeduncular region. 

The cerebrospinal fluid of acute poliomyelitis during epidemics is 
under increased pressure and contains a marked increase of cellular 
elements during the acute febrile period. The increase generally takes 
place in the polymorphonuclear leukocytes, which in some instances 
have been observed to be as numerous as 3000 per cubic millimeter. 
The fluid may be very turbid and is always sterile. In the subsid- 
ing stage there is a decrease in the number of cells with the lympho- 
cytes predominating. In addition there are present the symptoms 
of meningitis. The picture therefore is one of meningitis sympathica. 
The diagnosis, of course, depends upon the association of the menin- 
gitis with the other symptoms characteristic of the disease, except 
in the abortive cases, in which the findings in the spinal fluid furnish 
the only definite evidence of the disease. 

Polioencephalitis inferior of infectious origin may cause a 
meningitis sympathica, as the following case shows: 

Case X. — April 14, 1913, a patient was admitted to Dr. 
Gerster’s service suffering from an ischiorectal abscess. He was 
discharged in thirteen days, cured. Six weeks later he was read- 


mitted with high fever; complete right facial paralysis; right 
external rectus paralysis; horizontal nystagmus; and left internal 
rectus paresis. No rigidity of the neck. Lumbar puncture: turbid 
fluid under increased tension with a great increase of polymorpho- 
nuclear. . Cultures and spreads were negative. A diagnosis of 
abscess in the right side of the posterior fossa was made and an 
operation performed, with a negative result. The autopsy revealed 
a polioencephalitis, with softening involving the right half of the 
medulla. 

In this case there was a focus of infection, and all the clinical 
symptoms pointed to the presence of an abscess as the most prob- 
able cause. Unfortunately, we frequently meet with intracranial 
inflammatory conditions m which there is no evidence of meningeal 
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irritation, but when meningitis sympathica is present it aids us 
both in the diagnosis and the treatment of such conditions. 

The picture of meningitis sympathica may be present in cases 
in which there has been a subarachnoid hemorrhage, and enough 
time has elapsed to allow for the disappearance of most of the red 
blood cells. The reaction of the meninges in these cases is shown 
almost invariably by a very marked increase in the lymphocytes, 
and if the fluid does not show the presence of red cells the origin of 
the lymphocyte content is suggested by the peculiar yellowish tint 
of the fluid. This color is always diagnostic of hemorrhage unless 
there is reason to suspect a tumor or obstructive inflammatory 
lesion in the neighborhood of the spinal cord. 

.In cases of brain tumor in which there is an extreme degree of 
internal hydrocephalus, rigidity of the neck and ICernig’s symptoms 
may occasionally be present. I have seen such a case in which, in 
addition, the spinal fluid was turbid and contained lymphocytes in 
excess. The tumor was situated in the thalamus and a hemorrhage 
had occurred in it directly under the ependyma of the lateral 
ventricle. This probably caused the lymphocytosis. 

From the cases cited the difficulties of differential diagnosis of 
certain intracranial inflammations is only too apparent, but the 
finding in the spinal fluid of the properties characteristic of menin- 
gitis sympathica contributes a valuable aid for diagnosis, prognosis, 
and treatment. 

I desire to express my indebtedness to the various attending 
physicians of the Mt. Sinai Hospital for permission to refer to their 
cases, and to Dr. E. Libman for his kind assistance and valuable 
suggestions. 
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Progressive Medicine. A Quarterly Digest of Advances, 
Discoveries and Improvements in tiie Medical and Surgical 
Sciences. Edited by Hobart Amory Hare, M.D., Professor 
of Therapeutics, Materia Medica and Diagnosis in the Jefferson 
Medical College, Philadelphia. Assisted by Leighton E. 
Appleman, M.D., Instructor in Therapeutics, Jefferson Medical 
College, Philadelphia. Vol. Ill, September, 1917. Pp. 286; 
31 Illustrations. Lea & Eebiger: Philadelphia and New York, 
1917. 

The third volume of this well-known and widely read review of 
medical progress appeared in September. Dr. William Ewart 
opens with an article of 77 pages on diseases of the thorax, heart, 
lungs, and bloodvessels. His article takes up in turn the recent 
literature on the respiratory function, to which he devotes 11 pages, 
and elaborates on the experiences gained in the present war on 
this subject. He then discusses the physical signs and methods 
of pulmonary tuberculosis, respiratory affections, pulmonary and 
bronchial blood functions and blood poisons, and the pericardium 
and heart, and the articles closes with a discussion of the recent 
advances in our knowledge of diseases of the thorax and its viscera. 

Dr. William S. Gottheil’s article on dermatology and syphilis is 
very interesting, showing, as it does, the recent strides made in our 
knowledge of autoserotherapy, the use of radium, and the various 
vaccines. 

Edward P. Davis devotes 84 pages of the volume to his specialty, 
obstetrics, 34 of which- are taken up with a discussion of the literature 
on pregnancy. This is followed with the views of various writers 
on the use of analgesia and anesthesia in obstetric practice. He 
then discusses the vaccine treatment of puerperal fever and the 
various advances made in the management of the puerperal period, 
and closes his article with an interesting discussion of the literature 
on the newborn. 

Dr. William G. Spiller contributes the last article, on diseases 
of the nervous system, which is one of the most interesting in the 
volume. On the whole this number for September compares 
favorably with those in past years. S. S. 
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Medical Clinics of Chicago. January and March, 1917. Pp. 

231 and 237. Figs. 19 and 40. Philadelphia and London: W. B. 

Saunders Company, 1917. 

These two numbers maintain the reputation which the excel- 
lence of the former ones has made for the series. In the January 
number appears a very encouraging clinic on splanchnoptosis, with 
accompanying skiagrams by Dr. Charles Spencer Williamson. Dr. 
Frederick Tice presents patients illustrating pericardiomedias- 
tinitis, pulmonary abscess, rectal stricture, abdominal aneurysm, 
and amebic dysentery. A clinic upon acidosis is covered by Dr. 
Frank Wright, including a discussion of the newer methods for 
detecting the condition. Dr. Walter W r . Hamburger, in a discus- 
sion of achylia gastrica, emphasizes the similarity of the pains in 
this affection to those of hyperacidity. Dr. Ralph C. Hamid con- 
tributes two very interesting chapters, one upon certain psychiatric 
problems, especially neurasthenia, and the other upon acute dissem- 
inated myelitis and acute syphilitic meningomyelitis. In subse- 
quent chapters Dr. M. Milton Portis deals with rectal carcinoma, 
Dr. Solomon Strouse with early pulmonary tuberculosis, alluding 
especially to the value of the roentgen rays, Dr. Charles Louis 
Mix with gastric an,d duodenal cases. Dr. Isaac A. Abt with disease 
resistance in relation to the nutrition of infants and with decom- 
position, the final ones being devoted respectively to barium 
diagnosis by Dr. James T. Case and purpura hemorrhagica by Dr. 
Arthur F. Beifeld. 

The March number also presents clinics of Drs. Tice, Abt, 
Williamson, Hamill, Beifeld, Strause and Mix. Dr. Herman L. 
Kretsc'hmer discusses the figuration treatment of bladder papil- 
lomata, which is more properly a surgical condition, as is also a 
clinic upon specific urethritis by Dr. B. C. Corbus. The relation- 
ship of oral foci of infection to systemic disease is refreshingly 
presented by Dr. H. II. Schuhmann, who, though a Chicagoan, is 
not convinced of the correctness of Hosenow’s findings. Dr. Frank 
Smithies covers the diagnostic features of retroperitoneal sarcomata, 
and the number concludes with a consideration of constipation by 
Dr. Joseph C. Friedman. • T. G. M. 


Pulmonary Tuberculosis: Its Diagnosis, Prevention, and 
Treatment. By W. M. Crofton, M.D., Lecturer in Special 
Pathology, University College, Dublin, etc. Pp. 122; 20 illustra- 
tions. Philadelphia: P. Blakiston’s Son & Co.,- 1917. 

This little volume on pulmonary tuberculosis deals with bac- 
teriology, anatomy, histology, physiology, methods of infection, 
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pathology, diagnosis, prophylaxis, treatment, and the manufac- 
ture of vaccines. If one grants there is a need for so small a. sketch 
of so large a subject he at least wonders why some topics like 
diagnosis receive rather scant attention and others, like vaccines, 
attract a considerable amount of consideration. The discussion of 
unsettled questions also occupies a relatively large space. At the 
same time the author has included a good deal of valuable material. 
Emphasis is laid on the part secondary organisms play in produc- 
ing symptoms and on the value of treating these invaders with 
vaccines. Regarding prophylaxis against tuberculosis, the author 
says: “Everyone gets the infection. Since this is so it seems an 
almost hopeless task to try and cut off the source of infection, and 
we must therefore place our reliance on the individual resistance,” 
and preventive measures other than increasing individual resis- 
tance are disregarded. The reasons for employing iodoform thera- 
peutically are not convincing, but the author enthusiastically 
recommends its use. The experience of the author with thera- 
peutic pneumothorax in suitable hemorrhage cases corroborates 
the results of many others. Mention is made of two cases of 
hemoptysis developing anaphylaxis following the injection of 
normal horse serum given by the intravenous route. C. M. M. 
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Examination of a Regiment Infected with Bacillus Paratyphosus A, with 
Special Reference to Normal Carriers.— The occurrence of Bacillus para- 
typhosus A in the stools of men exposed to infection with this organism 
is reported by Krumwiede (Jour. Inject. His., 1917, Xxi, 141), who 
examined the stools of 843 men of the 14th Infantry, New York N. G., 
after their return from the Mexican border. Tins regiment had been 
badly infected with Bacillus paratyphosus A, about 215 cases of para- 
typhoid infection having been diagnosed among 1000 men. Fifty- 
seven cases of the disease were included in this number, and among 
them the percentage of positive findings in the stools was much greater 
during tire first week of the disease than in typhoid fever, being 83 per 
cent. In the second week 50 per cent, of the cases showed bacilli in 
the stools, and in the third and fourth weeks the percentage fell, unlike 
typhoid, in which the percentage of positive findings increases from the 
first week, reaching the maximum during the third week. Excluding 
these 57 cases there were 786 men examined, of whom 32 or 4 per cent., 
gave positive fecal results. None of these men gave any history of 
illness previous to or succeeding the examination. These histories were 
in all probability reliable, so that the positive.cases should be considered 
normal carriers, that is, men who without suffering the disease, harbor 
and excrete the bacilli usually for a short length of time. The percentage 
of carriers (4 per cent.) is very high, but probably explainable by the 
high degree of exposure to infection. The authors used in the examina- 
tion of the stools a brilliant green agar previously reported (Jour. 
Inject. Dis., 1916, xviii, 1), and comparative results with Endo plates 
were greatly in favor of the brilliant green agar, the Endo plates giving 
only 52 per cent, of the total positives obtained upon the dye agar. 
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Treatment o£ Recent Gunshot Wounds with Bismuth-Io din-Par affin 
Paste— C olledge and Hammond (Lancet, July 14, 1917, p. 49) say 
that a large number of cases have now been reported in winch the 
bismuth-iodin-paraffin paste (B. I. P. P.) has been employed,, with 
satisfactory results, in cases suppurating freely. The writers wish to 
record their experience in recent wounds as encountered in a casualty 
clearing station and to advocate its use in recently infected wounds in 
which suppuration has not yet been established. The method rightly 
used has the following advantages : The wound can be closed by sutures, 
rendering prolonged drainage unnecessary, and in the great majority of 
cases there is no suppuration. No change of dressing is required and 
much disturbance of the patient is avoided— almost important matter 
to freshly wounded men to whom rest is essential. It greatly increases 
the facility and reduces the discomfort of transport, apart from wounds 
of the viscera and central nervous system, the management of com- 
pound fractures presents the most difficult problem for the surgeon in a 
casualty clearing station, and it is in this class of cases that the writers 
have found the method particularly valuable. The technic is described 
as follows: The patients usually arrive in a filthy condition, encrusted 
with mud. The skin around the wounds, for now they are usually 
multiple shell, bomb, or grenade wounds, is cleaned with ether soap 
and rendered as surgically clean as possible. The part is surrounded 
with dry sterile towels. Surrounding the entry and exit wounds there is 
always a margin of necrotic skin heavily infected with microorganisms. 
This is removed by excising a ring of skin one-eighth of an inch wide. 
The wound is then freely opened up and all foreign bodies and loose 
pieces of bone are so far as possible removed. Further, all devitalized 
muscle is resected and bleeding-points secured. This resection extends 
not only to muscle, which is obviously necrotic, but also to areas which 
are devascularized and non-contractile. It is in muscle in this con- 
dition that gas gangrene begins to spread. Although this procedure 
is most important, the writers have had long enough experience to know 
•that in itself it is insufficient to prevent the subsequent development 
of obvious signs of infection in compound fractures. The raw surface is 
then well swabbed with methylated spirit, and the B. I. P. P., consisting 
of 2 parts of iodoform to 1 of bismuth subnitrate, with sufficient liquid 
paraffin to produce the consistency of Devonshire cream, is smeaTed 
all 6ver Hie wound and the ends of bone with a piece of dry gauze 
It should be well rubbed in to form a thin film on the surface, and care 
should be taken not to leave any excess. It is convenient to leave the 
ligaturing of bleedmg-pomts until this stage, as otherwise the ligatures 



764 


PROGRESS OF MEDICAL SCIENCE 


are apt to be rubbed off. Gaps in muscle can be brought together by 
catgut stitches when necessary. The wound is then sewn up with 
interrupted fishgut sutures and a dressing of dry sterilized gauze 
is applied; tins is covered with wool, and, if required, a splint is applied. 
In favorable cases the dressings need not be disturbed until the patients 
are evacuated to the base, as it is an invariable rule to examine the wound 
before the patient leaves. If the outer dressing becomes stained with 
discharge it should be changed without disturbing the gauze in contact 
with the wound. If the patient has to be evacuated immediately to the 
base it is advisable to insert the fishgut stitches, but to leave them 
untied or only loosely tied. They can then be tightened later on without 
fear of tension being caused in the wound by retained discharge. This 
applies particularly to very extensive wounds. The writers conclude: 
The method is applicable to recent as well as to wounds several days 
old. There is no increased liability to gas gangrene if care be taken to 
eliminate that danger by free incision of damaged tissue. It is the 
simplest and most reliable method the writers have had the opportunity 
of -employing of avoiding suppuration in infected gunshot wounds. It 
contributes greatly to the comfort of the patients for the following 
reasons: wet dressings and irrigations are avoided; and as the dressings 
need seldom be changed there is a minimum disturbance of the injured 
part. 


Laceration of the Inferior Cava Repaired by Suture; Recovery. — 
Cole {Ann. Svrg., 1917, lxvi, 43) says that an investigation of the 
literature shows very few instances of extensive lacertion of the inferior 
cava -with recovery. While separating dense adhesions from a rapidly 
growing tumor in the upper right quadrant of the abdomen, two longi- 
tudinal rents were made in the anterior surface of the inferior cava, one 
about 3.5 cms., and the other about 1 cm. in length. A very profuse 
hemorrhage was controlled temporarily by a gauze pack. The first 
efforts to disclose the nature of the hemorrhage were unsuccessful. 
The pack was finally held firmly compressed by the assistant’s hand, 
and the tumor rapidly removed as the patient was almost exsanguinated. 
The vena cava was finally exposed sufficiently to allow an ordinary 
serrated Pean type clamp to be placed upon the vena cava below the 
rent, a gauze sponge on a sponge holder controlling some slight oozing 
from above. Both lacerations were quickly whipped over with a single 
stitch of fine catgut on a fine needle. Upon removing the clamp and 
sponge there was very little oozing. The entire cavity was rather 
loosely packed with iodoform gauze and the retroperitoneal edges were 
stitched to the anterior peritoneal wall. The patient was pulseless at 
the end of the operation, but was carried through a quite exciting twenty- 
four hours with intravenous saline, and was discharged from the hospital 
within three weeks with the abdominal wound practically healed. Ten 
days after the operation the patient developed a quite extensive edema 
of his entire right leg. This persisted for several days but gradually 
disappeared by the tenth day. Two months after operation the patient 
had had no further complication. 
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The Treatment of Pernicious Anemia. — Larrabee ( Boston Med. 
and Surg. Jour., 1917, clxxvi, 553) says that it is still unfortunately true 
that we do not know the cause of pernicious anemia and that we must 
still regard it as invariably fatal. Much has been learned concerning 
its pathogenesis. The systematic treatment of pernicious anemia, in' 
the opinion of the author, should be based upon the following plan: 
Every case should receive arsenic, best administered continuously by 
mouth. If the Wassermann reaction is positive or if there is other 
evidence of syphilis, salvarsan should be used. Iron should seldom be 
given except during recovery from relapses, where the increase in red 
blood cells outstrips the increase in hemoglobin and the blood picture 
approaches that of benign anemia. The diet should always be care- 
fully regulated with a view of controlling protein putrefaction and 
intestinal indigestion and preserving the nutrition. Hydrochloric 
acid and other aids to gastric digestion should be used freely. When the 
anemia is rapidly increasing, the careful use of catharsis and regular 
and thorough lavage of the colon and perhaps also of the stomach is 
in order. If the anemia still progresses and especially in hemorrhagic 
and aplastic states, transfusion should be done. If one or more trans- 
fusions are not followed by remission it is justifiable to remove the 
spleen. 


The Effect of Extensive Venesection and Transfusion on Kidney 
Lesions in Severe Acute Mercuric Chloride Poisoning. — Burmeister 
(Jour. Lab. and Clin. Med., 1917, ii, 500) found that copious venesec- 
tion followed by transfusion of normal blood inhibits both qualita- 
tively and quantitatively the characteristic degeneration usually 
found in the epithelium of the ascending loop of Henle in the kidneys 
of dogs acutely poisoned by mercuric chloride. He believes, therefore, 
that in desperate and other cases of acute mercurial poisoning, vene- 
section followed by transfusion should be practised in addition to other 
therapeutic measures now in use. 


Calcium Sulphide as the Chemical and Clinical Antidote for Mercuric 
Chloride Poisoning.— Wilms (Jour. Lab. and Clin. Med., 1917 , ii 445) 
says that in advanced cases of mercuric chloride poisoning the intra- 
venous method of injecting calcium chloride solution, grain for grain 
of the bichloride of mercury taken, is the safest and most rapid. An 
advantage of the intravenous method lies in the assurance that the 
patient receives the required amount of the antidote, and that it is 
more direct. Calcium sulphide may also be administered by mouth when 
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the intravenous method is not practicable. 'When the discomfort 
or the condition of the patient warrants it, both methods may be used. 
The use of calcium sulphide by mouth may be continued until all symp- 
toms of mercurialism have disappeared, since it is non-toxic. Recovery 
lias taken place, when the antidote was administered by mouth, as late 
. as twelve hours after taking 7.5 grains of bichloride of mercury, and 
thirty hours when administered intravenously. The calcium sulphide 
solution must be freshly prepared for intravenous use or it loses its 
sulphur and becomes ineffective. Calcium sulphide solution should 
not be used stronger that 1 grain to 1 ounce of water. The solution 
should be boiled and filtered through cotton. The calcium sulphide 
solution, if deteriorated, will produce severe convulsions, owing to the 
free action of the calcium on the spinal cord, hence the necessity of a 
fresh solution. When calcium sulphide is to be given by mouth it 
should be administered, in the tablet or crude drug form, 2 to 5 grains 
every hour, until an excessive amount is taken. The author believes 
that local antidotes in the stomach in the form of the whites of eggs and 
lavage with large quantities of water is useless; bichloride of mercury 
is so quickly absorbed from the stomach that very little remains in the 
stomach unabsorbed at the end of five minutes. The vomiting by 
tills time is so profuse that if any free bichloride of mercury were still 
present in the stomach it would not remain long enough to cause 
further damage. Wilms believes that calcium sulphide is the quickest, 
simplest and surest antidote for mercurial poisoning at the present 
time. He cites experimental and clinical evidence to warrant this 
belief. 

The Neutralization of Virus of Poliomyelitis by Nasal Washings.— 
Amoss and Taylor ( Jovr Exper. Med., J917, xxv, 507) in a series of 
56 experiments found that washings of the nasal and pharyngeal 
mucoste possess definite power to inactivate or neutralize the active 
virus of poliomyelitis. This power is not absolutely fixed, but 
is subject to fluctuation in a given person. Apparently inflammatory 
conditions of the upper air passages tend to remove or diminish the 
porver of neutralization. But irregularities have been noted, even in 
the absence of these conditions. The neutralizing substance is water 
soluble and appears not to be inorganic, it appears to be more or less 
thermolabile, and its action does not depend on the presence of mucin 
as such. It is suggested that the production of healthy carriers through 
contamination with the virus of poliomyelitis may be determined by 
the presence or absence of tins inactivating or neutralizing property 
in the secretions. Whether this effect operates to prevent actual 
invasion of the virus and production of infection can only be con- 
jectured. Probably the property is merely accessory and not the 
essential element on which defence against infection rests. 

Pertussis Vaccine— Its Value as a Curative and Prophylactic Agent 
in Whooping-cough. — Luttinger {Jour. Am. Med. Assn., 1917, Ixvin, 
1461) believes that the results obtained at the whooping-cough clime 
and by over 180 private physicians and health officers warrants the 
routine administration of pertussis vaccine for both curative and 
prophylactic purposes. The best time to institute the vaccine treat- 
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ment except as a prophylactic, is the first and second week of the 
mroxvsmal stage. When the proper vaccine is given and the method 
of tlm New York Health Department is employed, the disease is materi- 
ally reduced in duration and severity. The presence of subconjunctival 
hemorrhages in prophylactic cases which were protected by the vaccine 
seems to point to its specific immunizing action against the paroxysms 
and to the fallacy of the hitherto accepted theory that these hemor- 
rhages are due to the violence of the cough. 
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Observations on the Presence of Bacillus Abortus Bovinus in Certi- 
fied Milk (Preliminary Notes).— Fleischner and Meyer {Am. Jour. 
Bis. Children., September, 1917, xiv, No. 3). Many workers have 
tried to show by experimental studies that raw milk is never a safe 
milk and that pasteurization is the only safe precaution. Some States 
have passed legislation requiring the pasteurization of all milk except 
certified milk. Some observers have shown that certified milk is not 
safe without pasteurization. The authors of this paper feel that in 
addition to the ordinary tests made by certifying commissions, speci- 
mens should be injected into guinea-pigs in order to observe whether 
or not tubercular lesions are produced. There is nothing in the litera- 
ture in regard to such tests having been made with certified milk. 
The authors collected samples of certified milk from regular distributors 
and injected guinea-pigs with the specimens. Acid-fast bacilli were 
found in the spleens, lymph nodes, and sex organs. These were the 
Bacillus abortus bovinus. As a result of their work, and from a resume 
of the literature, the authors express themselves as follows: “So far 
as can be concluded in a preliminary report from a limited amount of 
material it may be said: (1) Bacillus abortus is, for practical purposes, 
always present in the certified milk produced in the San Francisco 
Bay regions. (2) Tubercle bacilli are not present in this same milk in 
sufficient number to give tuberculosis to guinea-pigs, although this 
conclusion may prove incorrect on further experimentation. (3) If 
the above conclusion is correct there is no necessity for pasteurizing 
cei tified milk on account of any danger that it may possess as a dis- 
seminator of bovine tuberculosis to' infants. (4) It is not unlikely 
that in many previous milk tests for tubercle bacilli the anatomical 
lesion of bovine abortion disease in the guinea-pig were mistaken for 
tuberculosis. (5) If the Bacillus, abortus is present in certified milk 
to the extent evident from these experiments it is difficult to consider 
it pathogenic for infants without it, so far as it is known, ever having 
produced recognizable lesions on postmortem examination (6) The 
result of this work, however, is one more definite indication that it is 



768 


PROGRESS OF MEDICAL SCIENCE 


of the greatest importance that the abortus problem should be con- 
sidered from every angle to be absolutely certain of its bearing on the 
health of infants.” 


Aural Complications of the Exanthemata.— Lynah {Arcli. Pediat, 
August, 1917, xxxiv, No. S). The percentage of acute suppurative 
otitis media m the exanthemata is governed by the degree of severitv 
and the duration of the nasopharyngeal lesion at the onset of the disease. 
In diphtheria the percentage of ear infections varies from 2 to 4 per cent., 
the greatest number being in the intubated cases. In intubated cases 
fed gavage 6 to 10 per cent, developed ear complications. In scarlet 
fever the percentage is seldom below 10 per cent., and is sometimes as 
high as 30 per cent. Most aural complications occur early during the 
first to the third week, but they may occur as late as the tenth week 
after scarlet fever. The author thinks that the local nasopharyngeal 
lesion was wholly responsible for all of the otitic complications. In 
measles the percentage of aural complications varies with the severity 
of the infection from 10 to 12 per cent., but may be as high as 20 per 
cent. Most of the infections develop in the catarrhal and postcatarrhal 
stages, and seldom later than the second week. Sometimes the ear 
complications in measles are extremely violent, and the writer of this 
paper has seen a case in which middle ear and mastoid disease developed 
on the fifth day and acute purulent labyrinthitis developed on the eighth 
day, the patient dying two days later. “ Pain was frequently masked 
at the onset, and as a constant sign was rather unreliable; hardness 
of hearing might make its appearance early and always called for 
prompt aural examination. The temperature was invariably high at 
the onset in all severe cases of scarlet fever and measles, and the otitic 
complications seemed to have no more influence on the temperature 
curve than the necrotic throat lesion or cervical glands. In many 
instances subperiosteal abscesses might develop with no rise in tempera- 
ture, and it was not infrequent in scarlet fever and measles to find 
extensive destruction of the mastoid process and the temperature not 
be elevated over 99°. The temperature curve, while usually an impor- 
tant symptom, w r as frequently subject to vide variation.” Such com- 
plications as brain abscess, sinus thrombosis and the like were rare. 
Surgical treatment is recommended. Free incision of the drum is pref- 
erable to spontaneous rupture. In complicated cases surgical results 
were not gratifying. “In all cases of exanthemata the aural condition 
should be carefully followed from day to day, or else aural complica- 
tions might be far advanced before the condition is recognized.” 

Phenolsulphonephthalein Elimination in Infants and Young Children. 
— Gettings and Mitchell (Am. Jour. Dis. Children, September, 1917, 
xiv, No. 3). This paper is based on a study of 75 cases. Males were 
used in order to facilitate the collection of the urine. The ages varied 
from three weeks to ten years. The technic differed somewhat from 
the usual te chni c followed for adults. No preliminary catheterization 
was performed, but the older children voided before the test. The 
infants and younger children were placed on Bradford frames with a 
clean pad of cotton under them. If any urine was lost dm-ing the test 
the results were discarded. 0.5 c.c. of a solution containing 3 mgs. of 
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phenolsulphonephthalein (half the adult dose) was injected deeply 
into the lumbar muscles. Catheterization at /0 to 120 minutes or both 
was performed except in the older children who could void The ^speci- 
mens were alkalinized and diluted to 500 c.c. instead of to 1000 c.c. 
to allow for the half-dose administered. As a result of these tests the 
following conclusions were reached: “ (1) The observation is confirmed 
that the elimination of phenolsulphonephthalein is not markedly 
decreased in any disease other than renal. (2) Even. the. youngest 
infants and children show, about the same capacity for phthalem elimina- 
tion as do adults. (3) Preliminary catheterization in the absence of 
retention of urine is unnecessary. (4) For purposes of comparison a 
uniform technic should be adopted and maintained. (5) We believe 
that in children a single collection exactly two hours after the injection 
into the lumbar muscles of 6 mgs. of phthalein should be the method 
of choice. The necessity for continuous or repeated catheterization 
would thereby be avoided. (6) An entirely different standard must 
be used for the accelerated output resulting from the intravenous injec- 
tions. The latter need only be employed when local conditions, such as 
marked edema, prevent the use of the intramuscular route.” 
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Death during the Puerperal Period from Rupture of the Bladder. — 
Huxley {Jour. Obst. and Gynec. Brit. Emp., June-August, 1915) 
reports the case of a primipara, whose fetus was in the right occipito- 
posterior position, who was delivered by her physician by forceps. 
The physician instructed the nurse to catheterize the patient, but this 
was not done, as it was thought that the bladder was emptied spon- 
taneously ; there was a tear in the perineum which was closed. Eight 
days after the birth of the child, after a sudden stretching movement 
of the right arm, the patient was seized with violent abdominal pain, 
collapse, and vomiting. On admission to hospital the patient was in 
shock; the abdomen greatly distended, but not very rigid nor very 
tender. There was dulness over the pubes and evidently free fluid 
was m the abdomen. The patient stated that no urine had bedn passed 
for about thirty days and by the catheter about 40 ounces of somewhat 
offensive urine was removed. On the following morning 35 ounces were 
S® n * ? en , d !p. after f confinement the patent died. At autopsy 
between 2 and 3 pints of turbid urine was in the abdominal cavity and 
there was a free peritoneal exudate. The bladder was adhesive to the 
antenor abdominal wall and the posterior part adhesive lightly to the 
anterior surface of the uterus. The wall of the bladder was very thin 

wn J I 36 ™ m ? rdl i St u ded ; At tlie summit of the bladder fundus 
a tear tx '° and a half lnche s m length through which urine had 
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escaped. This case raises the interesting question “when and why 
rupture of the bladder occurred.” It seems most probable that the 
sudden stretching movement which the patient made on the ninth 
day of the puerperal period and which was followed by acute pain was 
the active cause of the bladder rupture. In accounting for this accident 
it is remembered that forceps was applied to the fetal head when the 
bladder was distended. This produced increased pressure. The fact 
that the bladder had been distended had produced atony and the sudden 
reaching movement which the patient made had caused a strong and 
sudden contraction to the abdominal muscles sufficient to empty the 
bladder. One similar case is found reported by Gentiles (Brit. Med. 
Jour., 1883, i, No. 3). The patient was a multipara and had suffered 
from retention of urine. She had an abortion at three months and 
developed acute abdominal symptoms, resulting in death thirty hours 
after. At abortion rupture was present and was thought to have resulted 
from expulsive labor pains acting upon the distended bladder. 


Ovarian Cyst Obstructing Labor.— Salisbury (Jour. Obst. and Gynec. 
Brit. Emp., June-August, 1915) adds to the literature of this subject 
three cases. In the first the patient had been in labor six days at full 
term, and having strong uterine contractions. The child was dead and 
the head fixed in the pelvic brim in the right occipitoposterior position. 
There was complete dilatation and a large tense cyst filled Douglas’s 
pouch below the presenting part. When the abdomen was opened 
and the uterus lifted out, a dermoid of the left ovary was withdrawn 
and ruptured. The cyst was removed, the uterus replaced, and the 
fetal head pushed into the pelvic brim. The patient was placed in the 
lithotomy position, the occiput manually rotated to the front, and with 
axis-traction forceps a large, dead child was delivered. The abdominal 
wound was closed, the patient making a good recovery. This is thought 
to have been a safer method than delivery by Cesarean section. In 
the second case, under the care of a midwife, a mass was felt behind the 
vagina above which was the fetal head. Under very strong pains a 
living child was born and the mass disappeared. The patient vomited 
once but seemed fairly well. She was admitted to hospital and the 
abdomen opened when a tumor of the left ovary weighing 2f pounds 
was found to have ruptured. There was a quantity of blood, serum, 
and mucoid material in the peritoneal cavity. The cyst and fluid 
were removed, a tube used for drainage, and the patient recovered. 
The third case was sent to hospital in labor because the doctor had 
found two polypi in the vagina. The patient was at full time in her 
third pregnancy. On admission she was having pains, the child living, 
and presenting as a first vertex. By palpation a small cyst of the left 
ovary was found on the left side. In Douglas’s pouch there was a very 
hard, angular mass continuous with a softer mass on the left side of 
the pelvis. The patient’s labor pains subsided, although amniotic 
liquid escaped before the abdomen was opened. As it was impossible 
to reach the tumors, the uterus was first emptied by section and a 
living child delivered. The pelvic mass was a dermoid of the right 
ovarv as large as a cocoanut which contained a mass of bone and three 
teeth. There was also a dermoid of the left ovary above the pelvic 
brim. Both tumors were removed, the patient making an uninterrupted 
recovery. 
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Modern Practice in the Induction of Labor for Contracted Pelvis. 

Guicciardi, in the clinic at Venice ( Annali di Ostdncia, 1916, Nos. 1 
and 2) has employed various modem methods m dealing with contracted 
pelvis. As the result of his clinical experience he has greatly limited 
the induction of labor. Before proceeding to induce labor, he would 
have the pelvis examined by the roentgen rays, and would choose a 
time not earlier .than the thirty-fifth or thirty-sixth week. He would 
also not induce labor in any case where the pelvis was highly contracted. 
Every effort should be made in inducing labor to secure the spontaneous 
birth of the fetus; fetal mortality increases in direct proportion, as 
labor must be terminated by obstetric operations. Care must also 
be taken that in the endeavor to stimulate labor, voluntary uterine 
contractions may be set up which may destroy the fetus through press- 
ure. In the use of forceps it is very essential that complete dilatation 
of the cervix and lower portion of the uterus be present. Otherwise 
the mother will be injured and the child also subject to severe pressure. 
Artificial dilatation with elastic bags should be practised if necessary 
before the application of forceps. Where great difficulty is found in 
securing proper dilatation it may be necessary to abandon delivery 
through the vagina. Where the head does not enter the pelvis the use 
of forceps is contra-indicated. Complications in labor which directly 
threaten the fetus, such as prolapse of the cord or the development 
of an unfavorable presentation and position, call for an abdominal 
delivery. Embryotomy upon the living fetus should be declined, and 
especially dangerous are violent and fruitless efforts at delivery made 
by unskilful persons. In highly septic cases with foul and putrid dis- 
charge, embryotomy may be more dangerous than extirpation of 
the uterus. The classic Cesarean section remains the method of choice 
with the highly deformed pelvis. Its sphere of application is steadily 
widening. Complications in section may arise from previous infec- 
tion, from imperfect or infected suture material, from paralysis of the 
placental site, or other abnormal conditions affecting the uterus. In 
a certain number of cases sterilization must accompany the perform- 
ance of section. Here the question as to whether the parents have 
children already must be taken into account; also the facilities which 
will be available in caring for a premature child. While pubiotomy 
will occasionally give a good result, its performance is frequently accom- 
panied by complications, and under certain conditions it does not give 
a satisfactory solution of the problem. In cases in which pelvic con- 
traction is but slight, it seems as if delivery through the vagina might 
easily be possible; the test of labor may be awaited. Should this fail, 
one has the choice between the classic Cesarean section and the supra- 
sympliyseal method. Latzko’s operation frequently gives results. 
In the severely septic cases it may be more prudent to do embryotomy 
m the_ interests of the mother rather than risk any form of major 
operation. In comparing the various methods of section the possi- 
bilities of repeated section must be taken into account. In choosing 

a imu th + °i d ° f de !-r. eiy C( ? ntracte d pelvis, the interests of mother and 
child, the condition of the family, and the possibilities for proper 
care for the infant must all be taken into consideration. P P 
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Division of Ureter in Pelvic Operations.— When a ureter has been 
accidentally cut in the course of a pelvic operation, the surgeon usually 
has a choice of several procedures in considering the best method of 
repairing the damage. According to Graves ( Boston Med. and Surg. 
Jour., 191/, clxxvi, 149) ligating the ureter has certain advantages 
over anastomosis and implantation. It requires very little expenditure 
of time, usually an important consideration, as the operations in which 
the ureter is cut are generally of great severity. If the end of the 
ureter is properly tied, there is little danger of leakage and fistula. 
Hydronephrosis will occur in SO per cent, of cases hut it is not great 
and gradually subsides as the kidney atrophies. If a dangerous hydro- 
nephrosis should occur, the kidney may be removed at a later operation. 
Anuria appears in about 1.6 per cent, of cases after ligation of one 
ureter. It is highly probable that ureteral anastomosis is more com- 
monly followed by fistula formation and infection than is the ligature 
operation. Furthermore, it is evident from the literature that most 
of the cases of death following ligature of the ureter have been due to 
shock following some extremely severe operation rather than to the 
closure of the ureter. Graves prefers an anastomosis to an implantation, 
since by the former only one organ is injured, and if a fistula or pyelo- 
nephritis ensues, the kidney may be removed and the trouble cured 
by one operation. On the other hand, if a fistula follows implantation 
of the ureter into the bladder, the surgeon then has to deal with two 
injured organs. The operation for reimplantation or closure of a uretero- 
vesical fistula is, in Graves's opinion, less satisfactory than a simple 
nephrectomy, such as might be necessitated by trouble from ligature 
or anastomosis. If implantation is imperative, as might be the case 
in the presence of injury of the other ureter, or a functiona 1 deficiency 
or disease of the opposite kidney, the location of choice for implantation 
would be, of course, in the bladdei, if the proximal end of the ureter 
is sufficiently long. In case of emergency the ureter may be left to 
drain from the vagina or carried out through the skin. Implantation 
into the intestine is not desirable on account of the almost inevitable 
ascending infection of the kidney. Implantation into the appendix 
or of one ureter into the other or even into the Fallopian tube are 
operations that have been advocated from experiments on animals 
and on the cadaver but probably have no practical value. 

Treatment of Ectopic Gestation. — Contrary to the views of many, 
immediate deaths as a result of hemorrhage in cases of ectopic preg- 
nancy were rare in Werder’s experience (West Virginia Med. Jour., 
1917, xi, 233) in a series of over 200 cases. There is a strong tendency 
in most cases for the bleeding to become cheeked spontaneously, espe- 
cially under proper treatment, but persistent watching is required on 
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account of the constant' danger of recurring hemorrhage Shock is 
often an important factor, the elimination of winch should be unci 1 
taken before operation when possible, thereby reducing the operative 
risk. Delay of operation is therefore generally advisable in giave 
cases after rupture, particularly when bleeding seems to be at least 
under temporary control. This will enable us to overcome the attending 
shock and also to gain the additional advantage of an improved calcu- 
lation through the refilling of the depleted bloodvessels, advantages 
which will greatly minimize the risks attending the operative treatment. 

The treatment of that rare but interesting form of. extra-uterine 
pregnancy in which fetal life escapes destruction at the time the tragic 
symptoms occur, and continues to develop until the fetus has reached a 
viable age, presents some interesting features. The greatest difficulty 
and source of danger in this condition is the placenta, since the hemor- 
rhage encountered in the removal of the living placenta is truly frightful 
and frequently fatal. Nevertheless, Werder believes that the only 
rational treatment is the entire removal of the placenta and sac, which 
can be done without undue hemorrhage if the uterine and ovarian 
arteries are controlled before the removal is begun. When these arteries 
are not accessible we may resort to compression of the abdominal 
aorta, by which means we can temporarily, at least, control hemorrhage 
until the placenta is out of the way and its principal blood supply is 
secured. 


After-results of the Interposition Operation, — Ayres (Am. Jour. 
Obst., 1917, lxxvi, 451) has had the opportunity of examining 37 patients 
upon whom the interposition operation had been performed, the 
examination including a cystoscopic study as well as a vaginal examina- 
tion in nearly every case. Of the entire series, only 16 patients were 
free from some undesirable symptom, although in many cases the 
trouble was insignificant. An analysis of the 21 cases that presented 
undesirable symptoms shows that cystitis was complained of in 9 cases, 
prolapse of the fundus in 4 cases, recurrence of the cystocele in 2 cases, 
incontinence in 3 cases, persistent bleeding in 2 cases and separation 
of the anterior vaginal wall in 1 case. Considered from an anatomical 
result the appearances are better, since 30 of the 37 patients could be 
said to have a perfect cure of cystocele, rectocele and prolapse. One 
very significant fact is that out of the total, of 21 unfavorable cases, 
11 occurred in patients operated upon for complete prolapse. Out 
of the 9 cases of cystitis, 5. occurred in such individuals, while all the 
cases that had poor anatomical results occurred in those operated upon 
for complete prolapse. Ayres has analyzed the results in this series 
and has drawn certain conclusions in regard to the indications for the 
interposition operation. Obviously it is an unwise procedure during 
the child-bearing age and likewise is contra-indicated in cases of pro- 
lapse of the third degree, but may be used to advantage in the lesser 
S; S of P^lapse with cystocele. When fibroids are present or a 

“f ° f f br r iS M ? spected > denoted b y P rofuse > irregular bleeding, 
hjstciectmny should be performed and the other indications met 

hi Zo ope { a J lon 1S mdic ated, large uteri should be reduced in size 
m the course of the operation and an effort be made to keep the bladder 
floor level; furthermore, one should not hope to cure taeon«nence with 
out strengthening the sphincter of the bladder. racontmence " Ith ‘ 
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The Effects of High Explosives on the Ear. — Wilson (Jour. Am. 
Med. Assn., June, 1917). The majority of the two hundred patients 
exhibiting nerve symptoms were examined by the author at periods 
varying from within twenty-four hours to one week after the injury, 
and of this number 50 complained of deafness in varying degree. Seven- 
teen of the 50 cases gave evidence of injury to the internal ear as the 
result of the explosion. In the remainder the deafness in many instances 
had been merely temporary and there had been no disturbance of 
equilibrium in the cases of persistent impairment of hearing. This was 
found to be due in some to extralabyrinthine causes, the result of an 
old middle-ear suppuration or an occlusion of the external canal. Of 
the 17 cases, G had definite middle-ear trouble before the concussion; of 
the remaining 11 with no previous history of ear trouble, 6 had evidences 
of a recent perforation of the drum-head and 12 complained of vertigo 
and gave demonstrable signs of disturbance of equilibration. In regard 
to the character of the injury in these cases and the treatment to be 
employed, the author concurs in the general opinions deduced from the 
existing imperative opportunity for observation, and emphasizes the 
importance of complete rest and recumbency for a period of at least 
ten days after the injury and that more immediate removal to a base 
hospital is liable to retard recovery by the injurious effects incident to 
transportation. 


War Injuries and Neuroses of Otological Interest. Concussion 
Deafness. — Marriage (Jour, of Laryngol., Rhinol. and OioL, London, 
June, 1917). These cases the author divides into two etiological 
classes: those the result of continued explosion of guns firing day after 
day, and those consequent upon the bursting of a shell fitted with high 
explosive in the immediate vicinity of the patient. The former belong 
usually in the class of results similar to those observed in foundry- 
men, machinists, boiler-makers and civilians engaged in corresponding 
occupations and there is, usually, persistent deafness in a moderate 
degree if the soldiers have been long exposed. The deafness due to shell 
explosion is generally very extreme for a short time and is sometimes 
accompanied by unconsciousness. In one instance the author saw a 
shell burst just behind a lieutenant without wounding him, but rendering 
him completely unconscious for an hour. When he recovered conscious- 
ness he noted marked deafness in both ears and intense headache, but 
no subjective noises, and no vertigo, nor was there, either at the time 
or later, hemorrhage or discharge from the ears. Four days later he 
heard the spoken voice turn feet away from each ear but high tones, as 
represented by a loud ticking watch, of three and a half or four feet 
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normal distance; not at all with the tuning-fork; both an and 
bone conduction were much subnormal, the former, however, being 
better than the latter; both drum-heads were practically normal; 
eighteen days after the explosion the’ hearing had become normal. 
The treatment adopted by the author in these cases is rest •in bed 
bromides in the early stages and later strychnin. In the matter oi 
prognosis, time is the best consultant; if marked improvement has not 
been made within six to eight weeks the prognosis is bad, and even 
when the hearing returns subjective noises often persist. In default 
of an opportunity for postmortem examination in any of his cases 
the author infers that the seat of the concussion injury is chiefly per- 
ipheral as in the cases under his observation. The deafness was rarely 
associated with rupture of the drum-head, which is in accordance with 
the generally accepted view that rupture of the drum-head lessens the 
concussion effect in the middle ear; in very severe concussions the author 
suggests the possibility of concomitant central injury, such as hemor- 
rhages into the pons, medulla or cerebellum. Psychical deafness as 
the result of shell shock is usually binaural and occurs usually in cases 
in which the shock has been especially severe as, for instance, being 
buried by a shell without visible evidence of injury. The deafness is 
usually absolute, there being no hearing either by air or bone conduc- 
tion and it is usually accompanied by other nervous signs and symptoms, 
loss of voice, narrowing of the field of vision, tremors, irregular par- 
alyses and areas of anesthesia; spontaneous nystagmus is absent. The 
author agrees with Milligan and Westmacott that in these cases there 
is a temporary suspension of neuron impulses from the higher cortical 
cells of the central nervous system to the periphery, their view being that 
the hiatus or synapse interfering with the flow of nervous stimuli is a 
central and not a peripheral one, for the reason that in so many of the 
cases of sudden blindness and sudden deafness no trace of any organic 
lesion, peripherally, was to be found and, moreover, the rapid recovery 
of a large proportion of the patients was a strong argument in favor 
of the supposition that none had occurred. Mr. A. Cheatte is quoted 
by the author as reporting 2 confirmatory cases, 1 that of a private who, 
during a bombardment suddenly became unconscious without any 
definite assignable cause and so remained for two days and on recover- 
ing consciousness was found to be completely binaurally deaf, without 
vertigo, and without objective evidence of an aural lesion, but for the 
period mentioned he could not hear the loudest shouting or even his 
own voice. The vestibular reaction to cold was normal. The second 
case was that of a Belgian soldier blown from his bicycle in the retreat 
from Antwerp and completely deaf in both ears, aphoric and paralyzed 
m Ins left arm and leg from that time up to July, 1916; in this case 
lapid recovery ensued upon electrical applications, previous forms of 
treatment, including hypnosis having failed. The difficulty of dis- 
tinguishing tins form of deafness from malingering is often great but can 
generally be accomplished by a thorough examination of the malingerer 
who is usually sullen and defiant and fully conscious, being at some time 
1 ie , tes f ts revealed in his true character while thl patient whh 

down ! deafne .f has % S1 e ns and symptoms of a nervous break- 
in Among the experiences of other observers the author reports 
sonic of especial interest. Ttvo, for instanee, tvhich 
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causative conditions exhibited similar results. One seen by Mr. S. 
Hastings was wounded on the right cheek by a bomb; when examined 
eighteen days later the manubrial vessels were injected and the tympanic 
cavity, evidently filled with blood, the Politzer acoumeter was heard 
at a distance of two inches, the ftinne test was negative and the bone 
conduction normal. Six days later bubbles were seen in the hemor- 
rhagic contents of the tympanum and the hearing materially improved, 
while at the end of a fortnight later the fluid in the tympanum had 
disappeared, the drum-head was somewhat retracted and the hearing 
for the acoumeter was three feet. Mr. A. Cheatte also reports a case 
of hemorrhage into the middle ear due to a parachute descent, the 
airman, twenty-one years of age, haring descended thirteen thousand 
feet in four minutes. The only ill effects of this rapid change of air- 
pressure were impairment of hearing, a feeling of fulness in the left ear 
and a sensation of crackling on yawning. The left middle ear was found 
to be filled with blood "with an intact drum-head, the hearing was but 
slightly decreased. Nothing was done in the way of treatment and at 
the end of a month the blood had disappeared and the hearing became 
normal. 
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The (Cultivation and Immunological Reactions of the Globoid Bodies 
in Poliomyelitis. — Amoss (Jour. Exper. Med., 1917, xxv, 545). The 
globoid bodies of Flexner and Noguchi have a definite relation to epi- 
demic poliomyelitis. They have been found repeatedly in lesions in 
both man and monkey; they have not been seen in lesions or conditions 
other than poliomyelitis; they have produced experimental poliomye- 
litis in monkeys and have been recovered from lesions so produced- 
Like the Treponema pallidum, they are so parasitized that they are 
refractory to artificial cultivation. Subcultures, however, when once 
established grow with comparative ease, always remaining anerobic, 
but becoming saprophytic and non-pathogenic. The author reports two 
additional cultures of globoid bodies, obtained from the nervous tissues 
of monkeys in which experimental poliomyelitis was produced. A hit 
of fresh rabbit kidney is indispensable to the original cultivations. 
After the virus has become less parasitic it wiil grow, though Jess 
luxuriantly, in media containing boiled kidney and still less abundantly 
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in media without any fragment of the organ at all. N o ^tures ^nultip y 
in broth even in the presence of the kidney fragment. Adapted cultures 
Sow freely in monkey serum with kidney, less m horse and rabbit 
scrum and least in human serum. Amoss injected rabbits and monkeys 
with globoid bodies in order to develop antisera which might show 
agglutination and complement-deviation, and tested the sera of human 
beings and monkeys which had recovered from poliomyelitis against 
cultures of globoid bodies. The rabbits responded slightly. with the 
production of antibodies to the injection of cultures of globoid bodies, 
the monkeys under the same conditions responded only when the cul- 
tures were injected into the central nervous system. The response 
never led to more than slight reactions of agglutination and comple- 
ment-deviation with the cultures. Monkey serum showed even less 
agglutination and no complement-deviation. Human .serum, gave no 
complement-deviation with antigen derived from globoid bodies. The 
maximum agglutinative and morphological changes produced in the 
globoid bodies cultivated in immune monkey serum were obtained 
in the first generation; after several subcultures in the immune serum, 
the reversion to normal took place in one generation in a 1 non-immune 
serum. 

Arthritis Deformans as an Infectious Disease.-— There is still much 
controversy and lack of agreement in the clinical and pathological 
interpretation of the lesions in chronic articular diseases. Clinically, 
we have a number of classifications based upon the condition of the 
joints as found in life. The classifications take into account mainly 
the outstanding features which present themselves late in the disease. 
Thus, the terms hypertrophic and atrophic, as applied to the joint 
lesions indicate such distinctive types that they are very acceptable to 
the clinician. The nomenclature of joint diseases has become so deeply 
rooted that the impression is conveyed that each term used suggests a 
specific etiology. Because of the chronic course of these affections it 
has been impossible to study the cases and the individual lesions through 
the entire course of the disease. Nathan {Jour. Med. Res., 1917, 
xxxvi, 187) has undertaken a study of the pathological lesions in joints 
along with an experimental investigation of infectious inflammatory 
processes in the joints of animals. On a previous occasion he had 
accepted . the common interpretation that the joint conditions were 
either of inflammatory origin or resulted from degeneration. Following 
upon his present, study, he is more inclined to consider a similar mode 
of development in both.. He. has found that infectious agents are the 
most important factors in this disease, but he, furthermore, finds that 
the microorganisms present in different cases are not necessarily always 
the same. He has, furthermore, noted that both proliferative and 
degenerative phenomena occur in the joints of the same individual 
in polyarthritis as well as m cases of monarticular disease. He points 
out that the localization, of the infection and the regions of greatest 
taction differ in the different cases. At times it is in 
Wo P r’ 5S1S ’ m ™ ie - sul ^ cri 1 ost eum, in the capsule or in the surrounding 
°°* ! SS "S ®™ usly -. the 'option of the infectious agent will 
«.d to a different defprmity. Pathological processes occurring benel h 
the joint cartilages ni'ay eventually lead to its atrophy or deftruction 
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By means of inoculation experiments, using the streptococcus, pneumo- 
coccus and staphylococcus, he repeated tb'e work of Lexor. He was 
then able to produce arthritis in various grades of intensity. In his 
experimental work the acute non-suppUrative lesions were readily 
obtained, but the animals were not permitted to survive sufficiently 
long periods of time to 'attain the chronic proliferative stages or the 
atrophic changes observed in man. He believes that it is not the 
specificity of the microorganism but its virulence, the resistance of the 
host and its location, which determine the variations of the morbid 
process. In man the local clinical phenomenon of the articular disease 
corresponds to the experimental arthritis in animals, including the decal- 
cification and rarefication of bone caused by the vascularization of the 
periosteum and marrow. He believes that it is fairly .certain that the 
various forms of polyarthritis are caused by infection, and that, there- 
fore, the classification of the so-called arthritis deformans into the 
infectious and metabolic types is no longer necessary so far as the joint 
diseases are concerned. 
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Epidemiology of Pellagra in Nashville, Tennessee. — Jobling and 
Petersen {Jour. Ivfcct. Dis., August, 1917) in a previous report 
(Ibid., 1916, xviii, 501) noted the epidemiology of pellagra based on 
a partial survey of the city of Nashville. In this report the physical 
aspects of the city, the relation of pellagra to the method of sewage 
disposal, the diet, as well as the evidence of the occurrence of contact 
in the development of new cases were fully entered into. The present 
paper concludes the field work connected with this survey which was 
amplified and completed during the summer of 1916. The authors 
conclude that so far as the epidemiology of pellagra is concerned, as 
studied under the conditions existing in Nashville, they cannot ignore 
the fact that the disease presents all the evidences of being in some way 
conveyed from one patient to another. It is practically a disease of 
the unsewered city areas, a family disease or almost as frequently a 
disease “ of the house next door,” and not only a family disease in the 
sense that the members live in the same house and eat the same food, 
but most frequently they found that relatives, not living under the 
same conditions, but frequently associating, have one after the other 
succumbed to the disease. The fact, too, that cases develop m houses 
adjoining pellagrins, previously emphasized in the report of the 
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Thomnson-McFadden Commission, is of great importance, because 
Sec Wes for the wider contact, “ same block/; to prevail are naturally 
much greater than for the lesser number dwelling m adjacent houses. 
The mode of occurrence of pellagra among tlie segre^ted nego^oomra 
of the city is also of interest in this connection. To all intents and 
purposes ‘the various groups live under identical economical conditions, 
and any variations in diet would be negligible. Pellagra occuis fre- 
quently in all except one of the groups. The only explanation possible 
is that there is little pellagrous contact for this group. _ The othei 
negroes live surrounded on all sides by pellagrous whites; this particular 
group is, however, cut off from the adjacent white pellagrous popula- 
tion by a wide railroad trackage and on the other side is adjacent to a 
well-sewered non-pellagrous white zone. 


Gas Production in Raw and Pasteurized Milk. — Allen (Jour. 
Infect. Dis., August, 1917) states that pasteurization causes milk to 
become more favorable to the attack of the gas-forming colon bacillus 
and Bacillus aerogenes. These results seem to reinforce the impression 
long held by many milkmen that pure raw milk has a power of resisting 
changes which the same milk does not possess when pasteurized. 
Between raw and pasteurized milk there may be important differences, 
although chemical analyses may show no appreciable differences. In 
view of the fact that milk has its value strictly because of its relation 
to growth, in studying raw and heated milk, due consideration should 
be given to delicate biological tests which utilize growth as the means of 
producing comparative data. It should be more generally recognized 
that pasteurized milk, instead of receiving less care than rarv milk, should 
receive greater care because of its lessened resistance to many detri- 
mental changes which the appearance of the milk does not indicate. 
This is especially significant in that, in general, pasteurization has 
lengthened the period between production and consumption. 


Studies of Bacillus Welchii, with Special Reference to Gas Gangrene. 

Simones (Jour. Exper. Med., June 1, 1917, p. 819) states that gas 
gangrene develops much more frequently in wounds received on the 
battlefield than in those incident to accidents in civil life. This is 
probably due to differences in the character of the wounds in the two 
conditions rather than to differences in opportunity for infection with 
the group of organisms responsible for the disease. An examination 
o the uniforms of Belgian soldiers for spores of anaerobic bacteria 
0 the group capable of causing gas gahgrene showed that 90 per cent, 
o the uniforms of men from the trenches carried spores of organisms 
belonging to the group of B. welchii; and that the new uniforms as 
received by the Belgian soldiers, and the cloth from which these gar- 

s P°r s of this group of organisms in the 
f rn , f tl ) i S °n ds f' n a sam P les examined. Material consisting of 
fragments of shells, bits of clothing and other debris, and pieces of 
bccrated tissues and bipod clot removed from recent wound (i 7 

o ganlnfcanS * ° ° f 2 ° £ ° ldiers Was ““mined ‘he presence of 
!1 s capable of causing gas gangrene. Of these, 15 contained 
spores or vegetative forms of bacilli haring the morphological and 
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biological characteristics of the group of B. welchii. Only 3 of these 
patients, i. c., 20 per cent, of the positive cases, developed gas gangrene. 
In each instance the wound involved the large muscle masses of the 
thigh with much laceration of the tissues. The organisms reached the 
wounds in the form of spores only. It was only in the deep-lying 
injured muscle that conditions were favorable for germination of these 
spores and rapid multiplication of the bacilli, namely, anaerobiosis 
and a culture medium rich in fermentable carbohydrate (glycogen). 
In the pathogenesis of this infection in contaminated wounds, therefore, 
the lacerated muscle is the most important factor, and it is to this that 
attention should be directed in the prevention of the disease. After 
active growth in the dead muscle tissue has begun, it is probably the 
pressure of the gas developed from the glycogen that is responsible 
for the rapid dissemination of the organisms into adjacent healthy 
tissue. Because the presence of a fermentable carbohydrate is essential 
to the vigorous growth of B. welchii, and because cane-sugar has been 
used in the treatment of war wounds, 75 per cent, of which were found 
to be contaminated noth spores of this group of organisms, it seemed 
desirable to study the effects of different concentrations of saccharose 
upon their growth. All of the ten strains studied multiplied rapidly 
and produced an abundance of gas in broth containing 5, 10, 20 and 40 
per cent., respectively, of saccharose. In the 40 per cent, solutions the 
formation of gas was somewhat slower than in the lower concentrations. 
Only one strain produced gas, slowly, in 50 per cent, saccharose broth. 
None of the strains grew or produced gas in bouillon with 60 per cent, 
of cane-sugar. In the treatment of gas gangrene in the war zone, one 
of the most effective methods is the injection of pure oxygen gas into 
the affected and adjacent tissues. In order to investigate the mechanism 
by which pure oxygen in the tissues produced its apparent salutary 
effects, the gas was allowed to bubble for varying periods of time 
through tubes of anaerobic milk containing B. welchii. It was found 
(1) that different strains did not show the same resistance to the pres- 
ence of oxygen; (2) that, after three hours’ incubation, bubbling oxygen 
gas for twenty minutes through milk cultures did not appear to inhibit 
the growth in any way, for the tubes showed typical stormy fermenta- 
tion after a further twenty-four hours in the incubator; (3) that bubbling 
oxygen for twenty minutes through less heavily inoculated tubes of 
milk caused death of the organisms in from four to twelve hours; (4) 
that bubbling the gas through such milk tubes for five to ten minutes 
did not destroy the bacteria, but either inhibited their growth or 
changed their ability to act upon lactose, so that there was only coagula- 
tion with little or no gas formation. 
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as possible, matters of immediate impor- 
tance to the medical profession in the 
present emergency. 
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Reconstruction Work, Bacteriology, 
Hospital Administration and Advances 
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on the war. 
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nently active in these various fields both 
in this country and abroad, who have 
so kindly lent their co-operation, insure 
the success of this department. 

This will not be an ordinary abstract 
department, but of far wider scope. 
Not only reviews of current medicai 
literature will be presented but also ab- 
stracts of reports by Governmental or 
other organizations concerned directly 
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structures which affords as many valuable diagnostic criteria as 
does the blood. The importance and utility of bacteriological and 
serological examinations need no further comment at this time. 
The development of accurate methods, especially as applied to 
small quantities of blood and the convenience of their application, 
has greatly increased the importance of the physical and chemical 
study of this fluid, and with the information thus obtained it has 
been found that the value of such examinations may be greater in 
some cases than the corresponding study of the excretions. Symp- 
tomatic conditions like hyperglycemia, acidosis, uremia, hydremia, 
etc., may be diagnosed with considerable rapidity and precision 
exclusively by an examination of the blood. 1 2 Inasmuch as each 
one of these conditions is usually associated with a corresponding 
clinical entity, a correct clinical diagnosis may often be made or 
confirmed by a properly conceived analysis of the blood alone. 

A single morphological criterion rarely permits of as simple and 
clean-cut interpretation as a properly selected physical or chemical 
quantity. In morphological hematology it is necessary to work 
with the number and direction of groups of transitions in form and 
staining properties, and to correlate these changes with the quali- 
tative and quantitative structural changes in the blood-forming 
organs. Therefore a clear understanding of the pathological 
morphology of the blood logically presupposes a knowledge of the 
histopathology of the blood-forming organs. The interpretation of 
the somewhat complex histopathology of the blood-forming organs 
may be greatly facilitated by a study of the fundamental phenomena 
of hematogenesis. It cannot be urged too strongly that prospective 
hematologists familiarize themselves first with the appearance of 
fetal blood and the blood formation in the liver and spleen of the 
human fetus before the bone marrow has appeared. The develop- 
ment and distribution of the lymph nodes in the human fetus at 
different ages is also worthy of careful study. In the following brief 
resume of the histopathology of the blood-forming organs, certain 
arbitrary distinctions and restrictions are made solely in the inter- 
est of simplicity and uniformity in nomenclature without inten- 
tional prejudice to one or another of the so-called hematological 
schools or doctrines. In the examination of a large hematological 
material one will find that these distinctions and restrictions are 
not only justifiable but also decidedly useful. 

Blood-forming tissue occurs in two essential types, lymphatic 
and myeloid. Lymphatic tissue proper is homogeneous and .uniform 
in structure, and consists chiefly of small lymphoid cells identical 


1 Van Slyke, D.D., Stillman, E., and Cullen, G. E.: The Nature and Detection of 
Diabetic Acidosis, Proc. Soc. Exper. Biol, and Med., 1915, xii, 1C5. 

! Butterfield, E. E„ Erdivurm, F„ and Braddock, W. H.: The Differentiation of 
Nephropathies, Cardiopathies, and Allied Conditions, Am. Jovn. Med. ac., IJlh, 
cli, 63, 
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with the lymphocytes of the peripheral blood. The Malpighian 
corpuscles of the spleen and the follicles of the ^ 

the intestinal lymphatic structures are prototypes of this tissue. 
In addition there are small, apparently isolated, groups of lymphoid 
cells scattered throughout the organs and tissues of the body, lbe 
interfotticular tissue, is not classed with the lymphatic tissue proper 
on account of the absenee or scarcity of small lymphocytes, the 
lack of homogeneity in structure, and its essentially different behav- 
ior under pathological conditions. The term lymphocyte is 
restricted to cells identical with the small lymphocyte of normal 
adult human blood. These restrictions are justified by the follow- 
ing facts: (1) in the majority of cases of lymphatic leukemia and 
lymphatic pseudoleukemia the newly formed tissue is remarkably 
simple and uniform in structure, and consists chiefly of cells which 
are identical in morphology with the lymphocytes of normal blood ; 
germinal centers and large lymphocytes are absent; (2) in the 
development of the lymphatic structures in the human embrjm 
neither germinal centers nor large lymphocytes are demonstrable; 
(3) there is no evidence of the regular participation of the germinal 
centers in the proliferation of lymphatic structures, nor is there 
sufficient evidence that the hypothetical large lymphocyte, sup- 
posedly identical with the cells of the germinal centers and the 
parent cell of both lymphocytes and myelocytes, is necessary for 
lymphocytogenesis. The identity of the cells of the germinal cen- 
ters with the elusive large lymphocyte or with the lymphoblast is 
by no means proved, and the morphological characteristics claimed 
for the lymphoblast are neither sufficient to differentiate the lympho- 
blast from other cells, notably the undifferentiated cells of the 
myeloid group, nor to express the genetic relationship of the lympho- 
blast to the small lymphocyte. 

Pale areas occurring in the lymph follicles in status lymphaticus 
and in local inflammatory conditions are often called germinal 
centers by the pathologist. These pale areas are loose in structure 
and often present signs of necrosis, while signs of active lympho- 
cytogenesis are lacking. They are quite different from the germinal 
centers described by Flemming, and it is a question whether they 
are not regressive pathological structures due to local toxic effects 
or circulatory disturbances in the lymph node. 

In contradistinction to the simplicity and uniformity of lymphatic 
tissue proper, myeloid tissue is characterized by its morphological 
heterogeneity and variegation. This is due to the coexistence of 
tvo cssentiafly different groups of cells, namely, those of the ery- 
throblastic group and those of the leukoblastic group. Each of 

) ; !™ Ups 18 raade U P of ^finite series of morphological transi- 
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specific microcheimcal properties. It is folly to attempt to 
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attach a special name to each cell representing a stage in this series 
of transitions. It is more important to be able to recognize the 
trend of the transitions and to be able to tell roughly bow far the 
majority of the cells have progressed in their development. The 
transition pictures occur both in the erythroblastic and in the 
leukoblastic groups, but there is no crossing from group to group. 
The close proximity of the elements of each group to one another 
in the myeloid tissue probably accounts for the fact that marked 
proliferation of one group is always accompanied by signs of prolif- 
eration in the other group. The earliest recognizable stage of 
erythrogenesis is represented by a mononuclear basophilic cell 
devoid of hemoglobin. Nevertheless, the characters of the nucleus 
as well as those of the protoplasm are sufficient to differentiate 
these cells from the earliest recognizable cells of the leukoblastic 
series. "Whether or not the earliest differentiable members of these 
two groups are preceded by a common parent cell is not kno'vvn. 
Up to the present time, at least, there is no conclusive evidence in 
favor of a common direct parent of the erythroblastic and leuko- 
blastic groups. In fact, what evidence there is favors an early 
independence and autonomous growth of the two.groups . 3 

The appearance of newly formed myeloid tissue varies according 
to whether the hyperplasia is predominantly erythroblastic or leuko- 
blastic. The erythroblastic type of myeloidosis is found in perni- 
cious anemia, von Jaksch’s anemia of children 4 in severe septic 
anemias, and in the regeneration following repeated losses of blood . 5 
The leukoblastic type of myeloidosis is found particularly in myeloid 
leukemia and to a less degree in many infectious diseases. 

Hyperplasia of the bone marrow is, of course, the most frequent 
example of local myeloidosis. When the hyperplasia of the bone 
marrow is inadequate, or, for reasons unknown, does not occur, or 
is prevented mechanically, myeloid tissue makes its appearance, in 
the spleen and fiver, sites in which it was present in intra-uterine 
fife. Osteosclerosis is an example of mechanical obliteration of 
bone marrow followed by myeloidosis of the spleen and liver. In 
the spleen the myeloid tissue is found in the pulp and not in the 
follicles; in fact, progressive myeloidosis of the pulp encroaches on 
the follicular borders even to the point of practically complete 
obliteration of the follicular elements. In the fiver, myeloid tissue 
is found either as intracapillary islands or as loose masses in the 
periportal spaces. Myeloid tissue is found less frequently in more 
aberrant sites: the interfollicidar tissue of the lymph nodes, the 
‘perifollicular tissue of the lymphoid structures in the intestine, in 


* Stockard, C. R.: Am. Jour. Anat., 1915, xviii, 227 and 525. 

4 Stillman, R. G.: A Study of von Jakscli’s Anemia, Am. Joun. Med. So., ltu/, 

CU “skornjakoft: Deutsch. Arch. f. klin. Med., 1911, ci, 251. Milne: Jour. Expcr. 
Med., 1912, xvi, 325. 
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the obliterated appendix, and in sites of pathological ossification, 

e. a., larvngeal cartilages. . , , 

Typical pernicious anemia, with a high color-index and leuko- 
penia, or typical myeloid leukemia, with a predominance of definite 
myelocytes, present no difficulties m diagnosis. It is tli3 leukemias 
with a predominance of undifferentiated cells and the anemias 
with subleukemic blood pictures which necessitate extreme care m 
diagnosis and classification. A few cases will serve to illustrate 

these points. . _ . , 7Vr 

Case I. — Acute myeloid leukemia mth a predominance oj undijjer- 
entiated nan-granular cells. I. A., female, aged five years, a patient 
of Dr. Frank Erdwurm, was taken sick on July 4, 1914, with pain 
in the right ankle, difficulty in walking, fever, bleeding from the 
mouth and nose, and progressive weakness. 

Status on August 30. The patient is an emaciated child with a 
protuberant abdomen. The skin shows numerous hemorrhages 
varying in size from that of the point of a pin up to 1 cm. in diam- 
eter, and there are hemorrhages in the mucous membrane of the 
mouth. The teeth are normal. The heart is enlarged and there 
are signs of fluid in both chests and in the abdomen. The lower 
edge of the liver reaches to the umbilicus while the spleen extends 
to below that level. The superficial lymph nodes are all slightly 
enlarged. 

The urine contained albumin and casts. The temperature varied 
between 100° and 104°. She was treated by cataphoresis, accord- 
ing to the method of Veraguth, and died on September 18, 1914. 
The blood examination showed 1,650,000 red cells with a hemo- 
globin of 31 per cent, and 99,000 white cells. The differential count 
was as follows: 


Mononuclear non-granular cells 
Neutrophile myelocytes . 
Polynuclear neutrophilcs . 

Lymphocytes 

Mononuclear eosinophiles 
Polynuclear eosinophiles . 


92.0 per cent. 

2.7 “ 

3.2 “ 

1.7 “ 

0.2 “ 

0.2 “ 


megaloblastic type were seen 


Two nucleated red cells of the 
while counting 10S7 white cells. 

The predominating cell is of extremely variable morphology 

cit a nSr e , 1S o ? rge F r than tlmt ° f a P^orphonuclear leuko- 
cyte, although smaller forms are numerous and extremely large 

orms are not infrequent. The nuclei are round or oval, frequently 
folded upon themselves or even highly convoluted with thepresem 
nation of their round or oval contour. The nuclei are cLvkh 
violet in triacid preparations. Nuclear figures (diasters’) are SS 
Among these cells there are some which show immature nnrl co ' 
neutrophil, ; granulation (Giemsa and Jenner stains). y 
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The myelocytes are also extremely variable in morphology, 
mature forms being scarce. The mononuclear eosinophiles vary in 
size and degree of differentiation. Some of the granules are rich 
in basophilic substance. The red blood corpuscles show marked 
variation in size, shape, and hemoglobin content. There is slight 
polychromatophilia. Normoblasts and megaloblasts are present. 
Lymphocytes are present, though their recognition is difficult on 
account of the large number of small undifferentiated myeloid 
cells. 

Conclusion. The blood is characterized by a preponderance of 
undifferentiated cells of the myeloid group. A complete series of 
transitions can be traced from non-granular mononuclear cells with 
basophilic protoplasm to fully differentiated myelocytes. 

Diagnosis. Myeloid leukemia of myeloblastic form with extreme 
anemia. 

Case II. — Atypical leukemia with anemia (?) or pernicious anemia 
with leukocytosis (?) so-called “ leukanemia.” A. S., aged forty- 
two years, seamstress, German, was taken ill with toothache, 
swelling, and suppuration of the left cheek, from which she appar- 
ently recovered. She came to the hospital complaining of fatigue, 
buzzing in the ears, headache, and hemorrhage from the gums and 
into the skin. Physical examination showed extreme pallor of the 
skin and mucous membranes, hemorrhages in the skin, retina, 
gums, mouth, and tonsils, enlarged lymph nodes, and an enlarged 
spleen. There was progressive enfeeblement, a temperature run- 
ning up to 103.5°, and nosebleed, terminating in death three days 
after admission to the hospital. 

The blood showed 1,790,000 red cells and 45 per cent, hemoglobin, 
a color-index of 1.2. The .white cells numbered 28,000. The 
differential count was as follows: 

Mononuclear non-granular cells 67.4 per cent. 

Mononuclears with imperfect scattered neutrophilic 
granules 11.4 

Neutrophile myelocytes 6.3 “ 

Polynuclear neutrophiles 3.6 “ 

Lymphocytes 11.0 " 

Mononuclear eosinophiles 0.3 

One normoblast was seen for every 500 white cells. 

Autopsy reveals enlarged lymph nodes, an enlarged spleen, and 
complete absence of bone-marrow hyperplasia. In the spleen and 
lymph nodes the follicles are well preserved and consist almost 
exclusively of small lymphocytes. The pulp of the spleen and the 
interfolliculax tissue of the lymph nodes show extensive myeloidosis 
of the myeloblastic type. There is slight hemosiderosis of the spleen 
and the lymph nodes contain typical megakaryocytes. In the 
liver there is slight periportal myeloidosis and- no hemosiderosis. 
The appendix is obliterated and shows extreme myeloidosis. 
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The question of primary anemia or primary leukemia in this 
case has been discussed before. 0 In spite of the severe anemia, with 
the high color index and the mild hemosiderosis of the organs, the 
predominantly leukoblastic type of hematogenesis is sufficient, in 
our opinion, to warrant the classification of this case as atypical 

leukoblastic leukemia. . 

Case III . — Osteosclerosis with extramedullary unyeloidosis. J. 1C, 
male, aged forty years, was admitted to the second medical divi- 
sion of Bellevue Hospital, having been taken sick on February 19, 
1914, with sharp pain in the lumbar region. He quit work in April 
and from that time on spent most of his time in bed. He came 
to the hospital complaining of marked pain in the sternal region 
and dull, aching pain in the right leg. There were no gastric symp- 
toms and no history of cancer. On examination the patient showed 
extreme pallor, some emaciation, and numerous subcutaneous 
nodules distributed over the abdomen and chest. There was no 
jaundice. Enlarged lymph nodes were found in the axillce and 
groins. He lost eleven pounds in three months. A roentgenogram 
revealed the presence of osteoperiosteitis of the pelvis and the 
shaft of the right fibula. The patient became progressively weaker, 
and death took place six months after the onset. 

The blood examination showed 3,000,000 red cells, 50 per cent, 
hemoglobin, and 9100 white cells. The differentia] count was as 
follows: 


Polynuclear ncutropliiles .... 

Myelocytes 

Myeloblasts 

Lymphocytes 

Large mononuclears and transitionals 

Eosinophiles 

Mast cells 


44.0 per cent. 

11.0 

6.0 “ 

23.0 “ 

13.0 “ 

2.0 « 

0.3 


Six normobasts were seen while counting 252 white cells. 

The autopsy revealed scirrhous carcinoma of the stomach, with 
metastases in the pleura, pericardium, peritoneum, omentum, 
endocardium, myocardium, striated muscles, subcutaneous tissue, 
and bones. There was osteosclerosis of the osseous system, with 
obliteration of the marrow in the vertebrae. There was myeloidosis 
of the spleen and liver. 

This case was variously interpreted by different clinicians as 
acute leukemia with leukemic nodules in the skin, as subcutaneous 
ox metastatic endothelioma, and finally as von Recklinghausen , s 
disease. All that the blood picture really permitted was a diag- 
nosis of either irritative hyperplasia of the bone marrow or vicarious 


' Meyer, Erich und Heinekc, Albert: Ueber Blutbildung bei scWren Anamien 
Dcutech - Ar ^- Min- Med., 1907, lxxxviii, 435. Butterfield, 
A'.,'; ,b° r die ungrnnuherten Vorstufeu der Myelocyten und ihre Bildiing in 
Mtlz, Leber und Lymphdrusen, Deutscli. Arch. f. klin. Med., 1908, xcii, 336. 
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Ieukoblastosis and erythroblastosis of the extramedullary blood- 
forming structures. 

_ Case IV . — Purpura hemorrhagica, with severe anemia of a perni- 
cious type. P. B., male, Spanish, aged twenty-five years, was 
admitted to the New York Hospital, history No. 202742, on Novem- 
ber 3, 1915, complaining of fever, cough, and bleeding from the 
gums. His family history was negative, there being no knowledge 
of hemophilia or other familial disease. He has three healthy 
children, and his wife has had no miscarriages. 

He does not recall the diseases of childhood, and denies all venereal 
infection. He always has been more or. less subject to colds, cough, 
sore throat, and nosebleed, but has not been subject to prolonged 
bleeding from trauma or to bleeding from' the gums. He has been 
losing weight for several weeks. His present illness began three 
weeks before admission. His chronic cough became acutely worse, 
and was accompanied by transitory pains all over his body and 
by rather severe substernal pain and .chilly sensations. After a 
few days his condition improved so that he suffered only from a 
chronic cough, which was worse at night, and malaise and weakness. 
He raised but little sputum and had no hemoptysis. He has not 
been able to work since the onset of his illness. Twelve days before 
his admission he again became acutely ill, with fever and cough, 
but no chills, vomiting, or constipation. His condition continued 
about the same until the day before his admission to the hospital, 
when he began to have considerable bleeding from his gums. There 
was no other bleeding noted. He had some diarrhea a few days 
before admission, but does not know how long he has been pale or 
has had the rash. 

Examination reveals a rather undersized, fairly well-developed 
and nourished man lying quietly in bed. He appears acutely ill, 
but is not dyspneic. The skin is warm, dry, very pale, and white. 
Small purpuric spots, 1 to 3 mm. in diameter, are very numerous 
over the feet and legs, less so on the thighs, trunk, and upper 
extremities. There is no cyanosis or jaundice. No hemorrhages 
can be seen in the mouth. The sclera are white and the conjunc- 
tivas pale. The eye-grounds are normal. The mouth and teeth 
are in poor condition. There is a moderate amount of pyorrhea 
and the gums are bleeding at the edges, but are not red or swollen. 
The tongue is protruded in the middle line, and is slightly tremulous 
and coated. The tonsils and pharynx are normal. Over the apex 
of the right lung posteriorly the fremitus is increased, and at the 
spine of the scapula there is tubular breathing and the voice and 
whisper are increased. No rales can be heard. The heart is not 
enlarged and no murmurs can be heard. The pulse is of good vol- 
ume and normal tension, regular in force and rhythm; the vessel 
wall is not palpable. The abdomen is negative. The liver and 
spleen are not palpable. There is no general enlargement of the 
lymph nodes. 
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Blood cultures and the Wassermann reaction were negative. 
The sputum was negative for tubercle bacilli. During the first 
week the temperature varied between 100° and 101 . For the nist 
eight or nine days in the hospital the patient continued to bleed 
from the nose and throat, and there was considerable blood in the 
urine. The application of a tourniquet caused the appearance of a 
fresh number of purpuric spots. From November 8 to 15 there was 
at first constant diarrhea, with considerable bright red blood, and 
the urine contained blood. Later the blood in the stool became 
less and it disappeared entirely from the urine. The patient received 
20 c.c. of horse serum on November 6 and 8, and he was trans- 
fused with citrated human blood on November 8, 9, 12, and 16, 
receiving a total of 34S c.c. 

The blood examinations were as follows: 



R. b. o. 

Hb. 


W. b. e. 

Nucleated reds 

Nov. 

per c.mm. 

per cent. 

Color index. 

per e.mm. 

per c.mm. 

5 

3,810,000 

80 

1.1 

9,600 

0 

9 

1,900,000 

40 

1.1 

15,000 

0 

11 

820,000 

25 

1.6 

28,000 

5 

13 

880,000 

21 

1.2 

26,000 

41 

15 

840,000 

18 

1.1 

30,000 

20 

17 

1,010,000 

25 

1.3 

26,000 

9 


Among the erythroblasts there are undifferentiated forms, with 
characteristic nucleus and intensely basophilic, liemoglobin-free 
protoplasm. Megaloblasts are present. This was a remarkable blood 
picture, bearing a close resemblance to that seen in pernicious 
anemia with a blood crisis. The patient gradually grew weaker 
and died five weeks after the onset. 

Autopsy by Dr. William Elser. There are numerous petechias 
in the skin of the feet, legs, and forearms and a moderate number 
over the trunk, thighs, and upper arm. Panniculus is moderate 
and the superficial lymph nodes normal. There is blood about the 
nostrils and mouth. Pyorrhea is present. There are hemorrhages 
in the visceral pleura and pericardium. The heart is normal. The 
lungs are edematous, and there is a small hemorrhagic area in the 
upper portion of the lower lobe of the left lung. The spleen is 
small, weighing three ounces, and is normal in consistence. The 
Malpighian bodies are small and indistinct. The kidneys are 
normal in structure and size. The pelvis of the right kidney is 
completely filled with clotted blood, and there are hemorrhages in 
the mucosa of the bladder. The liver is normal in size, weighing 
three pounds three ounces. Its surface is smooth and brownish 
led, and consistence normal. The mesenteric and retroperitoneal 
lymph nodes are bluish black and dark red in color. The esophagus 
is normal. There are petechice in the stomach, small intestine, 
and appendix. The lymph follicles and patches are atrophic The 
mucosa of the large intestine from the ileocecal valve to the anus 
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is swollen, dark bluish red, almost black in appearance. The folds 
and solitary follicles are necrotic. The intestines contain a dark 
brownish-red, foul-smelling fluid. The vessels running to and 
from the large intestine appear to be normal. The bone marrow 
of the upper third of the femur is light red in color, and almost 
diffluent in consistence. Here and there are small islands of fat. 
The marrow of the middle segment is of the usual fatty type. Cul- 
tures from the spleen are negative even by Rosenow’s method. 
Cultures from the intestinal contents show no organism of the 
dysentery group. There was the characteristic histological picture 
of erythroblastic myeloidosis in the blood-forming organs. 

The diagnosis in this case lies between 'purpura hemorrhagica, 
with the marked regeneration common to severe anemias of the 
pernicious type and pernicious anemia proper, with a crisis and 
complicating subcutaneous and submucous petechite. The domi- 
nant clinical symptoms as well as the serological findings (note) 
point to purpura hemorrhagica vera. 

In the foregoing cases there were three instances of predomi- 
nantly leukoblastic myeloidosis and one instance of predominantly 
erythroblastic myeloidosis, and in all cases there was an abundance 
of transition pictures in tire blending between the cells of the pre- 
dominant group. In these cases most of the cells have prototypes 
in fetal lrematogenesis; cells which departed from the usual mani- 
fold transitions in the same groups in intra-uterine hematogenesis 
and which could possibly be interpreted as degeneration or involu- 
tion forms were extremely rare. In some cases, however, the devel- 
opment of the white cells seems to take an aberrant course, and the 
blood picture is dominated by cells which have no prototype in 
embryonal blood formation; or, more strictly speaking, if such 
embryonal prototypes occur they are at least extremely scarce in 
the blood and blood-forming organs of the human embryo. It is 
very difficult to classify these cells, in which there appears to be a 
loss of coordination between the development of the nucleus and 
the differentiation of the protoplasm. A leukemic picture with a 
predominance of such cells has been described in chloroma , 7 and 
one of these unusual cases is briefly reviewed here. Two additional 
cases are also described, one showing a predominance of the same 
type of cell in a leukemic blood picture and the other, a predominance 
of these cells in a leukopenic blood picture. 

Case V. — Chloroma. A. R., male, joiner, aged twenty-four 
years, caught cold four weeks before admission to the hospital and 
suffered from cough, toothache, and swelling of the glands of the 
neck. One week before admission he began to suffer from weak- 
ness, shortness of breath, and palpitation. He had much pain in 
the neck and intense salivation, and was able to swallow only liquid 

7 Butterfield, E. E.: Beitrag zur Morphologic der Chloromzellen, Fol. hcmatol., 
1909, viii, 179. 
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food Fovu- days before admission he became so weak that he was 
confined to bed. During the last two days numerous pm-pomt 
hemorrhages have appeared in the skin over the whole surface of 
the body. On examination the muscles were found to be poorly 
developed and the subcutaneous fatty tissue scant. There was 
general enlargement of the lymph nodes, which is extreme in both 
cervical regions. There were numerous petechice in the skin but 
none in the retinae. The gums were thickened, loose, and bleeding. 
The heart was negative. The spleen was enlarged and firm. The 
edge of the liver was palpable, its dulness extending two finger- 
breadths below the costal margin. The temperature varied from 
101° to 103°. The urine contained albumin and much iron. 

The blood examination showed 3,400,000 red cells and 60 per 
cent, hemoglobin. The white cells were 60,000 and later rose to 
200,000. The differential count was as follows: 


Mononuclear cells, non-granular with convoluted nucleus 86.4 per cent. 
Mononuclear cells witli imperfect and scattered neutrophile 


granules 7.0 

Myelocytes 1.6 

Lymphocytes 4.0 

Mononuclear eosinophiles 0.4 

Definite plasma cells 0.6 


Two normoblasts were seen while counting 1000 white cells. 


All transitions were seen from the dominant cell to the neutro- 
phile myelocyte, while some of these, cells showed scattered neutro- 
phile and eosinophile granulations. The dominant cell was a 
peculiar one. The nuclear structure could be made out only with 
difficulty. When well stained the nucleus was seen to be folded 
and convoluted, often in a most intricate fashion. The protoplasm 
exhibited all grades of basophilia, and contained at times granules 
which were demonstrated with difficulty, but which reacted simi- 
larly to those seen in myeloblasts. The cells apparently belonged 
to the myeloid series. 

The autopsy showed an enlarged liver and spleen and enlarged 
lymph nodes, which were definitely and distinctly green. There 
was no hyperplasia of the bone marrow of the femur or ribs. In 
the spleen the Malpighian bodies could not be recognized. There 
was periportal myeloidosis in the liver and interfollicular myeloido- 
sis in the spleen and lymph nodes. 

This case represents the last word in atypical leukemia, in that 
the dominant cell has no prototype in normal fetal or postfetal 
hematogenesis. mile this same cell showed definite myelocytic 
transhions there was a total absence of hyperactivity on the part 
o the bone marrow, and the chief site of non-lymphocytic leuko- 
blastic proliferation was m the interfollicular tissue of the spleen 
and lymph nodes. 11 
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Case VI— General enlargement of the lymph nodes; leukemia; 
lymphatic tuberculosis. I. B., male, Hebrew, aged forty years, was 
admitted to the New York Hospital, October 21, 1913. History 
No. 191055. He had always been well before the present illness. 
Twenty years before he had gonorrhea and a questionable lesion 
on the glans. Two or three months before admission he noticed 
hard, movable, non-painful swellings in his groins. One month 
before admission his wife and friends noticed that his abdomen 
was growing larger. He had no pain until one week before admis- 
sion, when it began to be present, always under the right costal 
margin, coming on immediately after eating and lasting about five 
minutes. It was never severe. There was no nausea or vomiting. 
On examination the patient was seen to be well developed and nour- 
ished. He had slight pyorrhea. The tonsils were not enlarged. 
The lungs were negative. The heart was not enlarged, though there 
was a systolic murmur heard loudest at the apex and not transmitted. 
The pulse was regular and of good force. The lower edge of the 
liver extended 11 cm. below the xiphoid in the middle line. In 
the abdomen, above the umbilicus and to the left was a hard mass, 
about 6x9 cm. in size, the outer edge of which could be felt dis- 
tinctly in the mammary line. The right edge could be felt through 
the rectus to the left of the umbilicus. There were no other masses. 
The spleen could not be felt. There was some shifting dulness in 
the flanks. There were collections of about six olive-shaped glands, 
about 4 cm. long, readily felt in each groin, and there were similar 
masses in both supraclavicular regions and axillae. The mine con- 
tained no albumin or sugar. The Wassermann reaction was nega- 
tive. The gastric contents contained no free hydrochloric acid, 
but did contain blood. There was a slight loss of weight during 
the patient’s stay in the hospital. 

Examination of the blood revealed the following: 

Non-gran. 


Date. 

R. b c. 

Hb., 

per cent. 

W. b. c. 

monos., 
per cent. 

Oct. 21 

6,400,000 

S7 

68,000 

75 

24 

5,100,000 

90 

101,000 

89 

Nov. 1 

5,300,000 

80 

87,000 

92 


Most of the non-granular mononuclears showed a folded or con- 
voluted nucleus and undifferentiated protoplasm. It is impossible 
to make out any transitions from these cells to any known elements 
in the human blood or blood-forming organs. 

A lymph gland was excised, part of it examined histologically, 
and the remainder injected into a guinea-pig. The pig died in 
eighteen days, having developed extensive tuberculosis. The spleen 
and liver of this animal were injected in part into two other guinea- 
pigs, each of which developed tuberculosis, and died in the course 
of thirty days. The histological appearance of the excised node was 
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peculiar There were round collections which resembled follicles 
on superficial examination. On closer examination they were seen 
to consist chiefly of cells with folded and convoluted nuclei similar to 
those seen in the peripheral blood. The interfollieular tissue con- 
sisted largely of the same type of cell; in fact, practically all the 
details of the normal lymphatic gland were absent. The appear- 
ance was' not unlike a granuloma. The patient soon left the New 
York Hospital and went to the General Memorial Hospital, where, 
under benzol treatment, the leukocyte count was reduced from 

50.000 to 10,000. From December, 1913, to July, 1914, the count 
varied between 10,000 and 20,000. The lymph nodes were reduced 
to one-third of their previous size. In July, 1914, in spite of benzol 
and roentgen-ray treatment, the count rose rapidly until it reached 

60.000 on August 17, and the patient died a little over a year after 
the onset of symptoms. No autopsy was obtainable. 

This case was obscure and indeterminate. The blood picture 
points to an atypical leukemia, while the histological and experi- 
mental data were indicative of a lymphatic granuloma, possibly 
tuberculosis. The long-sought relation between a leukemic blood 
picture and an infectious substrate may rest, unrevealed, in this 
case. 

Case VII . — Obscure acute infection with atypical blood picture. 
J, B., male, aged thirty-three years, was admitted to the New York 
Hospital August 9, 1915. His appendix had been removed six and 
a half years before. The onset of his present illness was marked 
fever, anorexia, and pain over the region of the liver. He felt weak 
and nauseated, and vomited at times. He had passed blood by 
rectum. 

The patient was a large, well-nourished man, somewhat pale. 
The teeth were in fair condition and free from pyorrhea. The 
tonsils were enlarged and reddened. The lymph nodes were moder- 
ately enlarged, the epitrochlears were not palpable. The lungs were 
negative. The heart was enlarged and the pulse soft and dicrotic. 
The abdomen was negative except for the scar of his appendectomy 
operation. The liver and spleen were not palpable. There were 
scars over the tibise but no edema or tenderness. 

The blood examinations showed the following: 

R. b. c. 

Aug. 10 3,800,000 

20 

Sept. 0 2, 240,000 


Hb., 

per cent. 
73 

50 


W. b. o. 
6800 
7800 
3800 


Non-gran. 

monos. 

98 


Polys., 
per cent. 

2 


The non-granular mononuclear cells were in great preponderance 
and were essentially the same in type as those seen in Case VI. 
1 1c polynuclear neutrophil es were almost absent 
ihc unne contained no albumin on admission, but on August 26 
albuminuna appeared and remained until death. The temp Sure 
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ranged between 101° and 105°, usually above 104°. The lymph 
nodes enlarged so that by August 18 practically all the superficial 
nodes were distinctly swollen and the spleen and liver were pal- 
pable. There was a phlebitis in the left leg. The following day a 
pericarditis developed. On August 23 the phlebitis was diminish- 
ing and the gums were swollen and red, though not bleeding. By 
August 29 the gums became very sore and began to bleed, and the 
tonsils were much swollen. The following day there were signs of 
fluid in the left chest and 250 e.c. were removed. The fluid was 
pink in color and a culture revealed the presence of the Bacillus 
pyocyaneus. By September 1 the tonsils had so increased in size 
that they met in the middle line. On September 3 the chest was 
again aspirated and 400 c.c. of fluid removed. The Bacillus pyo- 
cyaneus was recovered from this specimen also. Roentgen-ray 
examination showed an enlarged heart and a mass of enlarged 
bronchial lymph nodes above it. The Wassermann reaction was 
negative and two blood cultures remained sterile. 

Autopsy. The autopsy revealed a mass of enlarged bronchial 
lymph nodes, one gland measuring 3.5 cm. in length. The liver 
weighed 2400 gm. The spleen was enlarged. There was some peri- 
splenitis and the follicles were not visible. The bone marrow was 
grayish yellow and somewhat gelatinous. 

This case was by far the most obscure of all the atypical cases 
discussed. All of the familiar earmarks of an infection are present 
and the ordinary and the most refined methods of bacteriological 
search and analysis failed to reveal any known pathogenic organism. 
The cytological analysis showed a predominance of cells identical 
with the atypical cells of the two preceding cases, but the predomi- 
nance in this case is only relative and the absolute number of all 
white cells was either normal or diminuhed. 

These cases serve to illustrate the difficulty in diagnosis even 
with the aid of the most improved methods and with the histo- 
logical evidence before us. They also illustrate the inadequacy of 
present therapeutic measures. Benzol, roentgen ray, faradization, 
transfusion, and splenectomy may produce fluctuations in the 
blood picture, and these fluctuations may be interpreted as improve- 
ments if one so desires; but the essential diseases of the blood-form- 
ing organs still run their usual course. This should not be a cause 
for pessimism and discouragement, but should stimulate to more 
active and consistent work until some fortunate group of workers 
find the clue which will throw some light upon the etiology of these 
conditions. 

Note. — We arc indebted to Dr. Witt for the results of the 
serological investigation. He was able to show that the greatly 
delayed coagulation time in this patient was associated with a 
diminution in the platelets, which numbered but 1000 per c.mm., 
and an increase in the antithrombin. The other elements in the 
coagulation reaction were apparently normal. 
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COAGULATION TIME OF BLOOD SPECIMENS FROM TUBERCU- 
LOUS PATIENTS. 


By Newell Bly Burns, M.D., 

assistant superintendent, north reading state sanatorium; instructor in 
pulmonary diseases and climatology, tufts college medical SCHOOL, 

BOSTON. 


AND 

Albert E. Young, 

bacteriologist, north reading state sanatorium. 

Is there a relation between the tendency to hemoptysis which 
is exhibited by certain patients having pulmonary tuberculosis 
and the coagulation time of the blood? The answer to this question 
was the object of the investigation here recorded. 

Hemoptysis, or bloody sputum, is understood to mean pure or 
nearly pure blood in considerable quantity, a teaspoonful or more, 
and not merely streaks of blood such as may come from an irritated 
throat. 1 

Some tuberculous patients and, according to Fishberg, a large 
proportion of cases of phthisis, pursue their course and terminate 
in recovery, or fatally, without any hemoptysis. Fishberg found a 
wide variation in the statistics concerning the frequency of this 
symptom during the course of phthisis, some reports stating 25 
and others 80 per cent., with many figures intermediate. 2 

Other patients seem quite predisposed to hemoptysis and are 
characteristically known as “hemorrhage patients.” 

Our experiments were made during a period of six months, thus 
allowing for any possible seasonal influence, and also for the oppor- 
tunity of selecting typical cases from the 300 patients treated in 
that interval at the North Heading State Sanatorium. Hemoglobin 
percentage was estimated in each case by the Dare instrument. 

The coagulation time of the blood of each patient is used only 
on a comparative basis in these experiments. One must not expect 
to contrast the figures themselves with those obtained by another 
method. Cannon and Mendenhall 3 point out clearly that there 
is no definite coagulation time quite independent of the method 
used because the conditions peculiar to any coagulometer are likely 
to affect the time of clotting. 

.. ^ consideration of the various methods which have been used 
in estimating blood coagulation time and their relative merits seem 
hardly necessary here. Addis reviewed this matter. 4 Cannon and 

1 Cabot, Richard C.: Physical Diagnosis, 1910, p. 325. 

- Fishberg, Maurice: Pulmonary Tuberculosis, 1916, p. 186 

xxxh-!° 22 A AffCCtinK th ° C ° aKMlati0n Time of Bl00d . Am.' Jour. Physiol., 1914, 

305 Addls ' T ' : ^gulation Time of Blood, Quart. Jour. Exper. Physiol., 1908, i, 
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Mendenhall 5 added still another method, based upon the principles 
laid down by Addis, and after they had gone over the work done by 
Addis and by Morawitz 6 on the various coagulometers. 

We therefore were fortunate in being able to adopt Cannon’s 
method, in which he eliminated the objectionable features men- 
tioned in the criticisms by the foregoing authors in their discussion 
of the various coagulometers. 

In the first place it is best to define the principles stated by Addis 
and approved by Cannon under which work of this sort must be 
carried on: 7 

1. The blood must always be obtained imder the same conditions. 

2. The estimates must all be made at the same temperature. 

3. The blood must always come in contact with the same amount 
and kind of foreign material. 

4. The end-point must be clear and definite and must always indi- 
cate the same degree of coagulation. 

In addition to these four conditions, Cannon decided that the 
ideal .instrument should yield a permanent objective record made 
by the blood itself. 8 

Our coagulometer was designed after the pattern of Cannon’s 
but was somewhat modified in construction and working arrange- 
ment because the factors in our problem differed. 

A brief description of the instrument used is as follows: 

Apparatus. The upright with attached balance beam of a 
prescription scales was set up on a small wooden stand. This 
platform rested on four leveling screws, which could be so adjusted 
as to bring the upright perpendicular, thus insuring proper equilib- 
rium for the balance. 

One arm of the balance beam was prevented from rising above a 
horizontal position by a check, a small brass lever operating at 
right angles to the beam, secured to a wooden upright. This 
check could be raised and lowered with a slight touch of the finger. 
At the opposite end of the beam was a ring to which could be easily 
hooked a short length of copper wire. This wire, 7 cm. long and 
0.6 mm. in diameter (gauge 21 B. and S.) was bent above into a 
hook and below into a small ring slightly less than 2 mm. in diameter. 
The small ring would then rest in the cannula containing the blood 
in such a way as to allow for a descent of the 'wire through the blood 
to about 5.5 mm. 

Eight of these wires were made up as nearly standard as possible, 
for when hung on the beam the weight of the wire, allowing for a 
counter-balance at the other end of the beam, made this end of the 
beam 60 mgm. the heavier. 

The cannulas were fairly uniform in size and in capacity in accord- 


s Toe. cit. 6 Loc. cit., quoted by Cannon and Mendenhall, p. 225. 

7 Addis, T.: Loc. cit. 5 Loc. cit., Cannon and Mendenhall, p. 220. 
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ance with Cannon's careful, directions that all dimensions should 
be as nearly standard as possible, so that the amount of blood 
received in them should be fairly constant and that the wire hanging 
in the blood should present approximately the same surface m 
different observations. 


SIZE OF CANNULAS. 

Outside diameter 

Inside diameter 

Length over all 


3.5 mm. 
2.0 mm. 
23.0 mm. 


The cannula rested nearly submerged in a water-bath at 2o C. 
A rubber collar held the cannula from entirely slipping through 
the hole in the bracket. The bracket was accurately adjusted to 
allow for free descent of the wire and also for the proper submersion 
of the cannula in the water-bath. A small circulation coil warmed 
by an alcohol lamp kept the water-bath at uniform temperature. 
Addis 10 insists upon the strict necessity of carefully fulfilling this 
condition of constant temperature. 

An electromagnetic signal which rang at half-minute intervals 
completed the outfit. 

Drawing the Blood. The blood was taken from the lobe of 
the ear, which was previously cleansed with soap and water, alcohol, 
and ether. The cannulas were cleaned in running cold water, then 
passed through ether in order to destroy all traces of fibrin ferment 
such as might remain from a former case. 

The ear lobe was punctured with the point of a sharp bistoury 
and the time then noted. This knife was cleaned with ether and 
alcohol after each operation. Immediately as the blood drop 
appeared the tip of the cannula was applied to the drop. Blood 
quickly flowed into the cannula to within about 2 nun. of the 
rubber collar. 

The tip of the cannula was then sealed with plastiline, the cannula 
set in the bracket in the water-bath, the wire hung on the balance 
beam and inserted in the cannula. 


The small ring would then be immersed in the blood. A thin 
coating of liquid petrolatum, previously applied to the upper third 
of the inside of the cannula, served two purposes. The oil covered 
the surface of the blood, thus preventing contact with the air and 
also lubricated the unfilled bore of the cannula so that the wire 
would not stick to the side. Therefore the wire, in falling into the 
blood at regular intervals represented the same weight each time. 
In about thirty seconds from the time the ear was punctured the 
cannula had been filled and placed in the water-bath, and all was 
m readiness for operation of the apparatus. 

Operation of Apparatus. This operation consisted of raising 
the check with the finger at every half-minute record of the signal 
1 he other end of the beam, heavier by 60 mgm. would fall, allowing 

* Loc. cit., p. 227. 10 Loc. cit., p. 331. 
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the wire to sink into the blood. The check would than be lowered, 
causing the wire to rise and the beam to assume its usual horizontal 
position. 

So long as the wire sank through the blood to the full extent of 
the 5.5 mm. play there was evidence that the blood was still fluid 
and that coagulation had not taken place. 

End-points. As soon as the blood clotted the weight of 60 mgm. 
was supported and the balance beam failed to move through its 
usual excursion. This phenomenon usually appeared suddenly — 
that is, the twelfth descent of the wire, for instance, would be 
unobstructed and a,s free as preceding movements; then at the next 
half-minute record the downward movement would be jerky and 
slow. The subsequent movement thirty seconds later would be 
interfered with and blocked; this recorded the end-point and testified 
to a sudden crisis of coagulation, which was confirmed by the jelly- 
like clot revealed on the wire ring and in the cannula when these 
were removed from the apparatus. 

The coagulation time of a particular specimen of blood was 
measured by that interval elapsing between the time of puncturing 
the skin and the time when the end-point just described occurred. 

Results. One hundred and forty-eight specimens of blood were 
put through the apparatus for the determination of coagulation 
time. Sixteen of these trials produced variable results because the 
blood was obtained under dissimilar conditions— that is, the speci- 
men in each case was taken from the needle of a syringe used in 
drawing a quantity of blood from the arm vein. The variable 
factors in this method of collection precluded the probability of 
approximately constant results in this group, and accordingly 
these 16 . cases were thrown out. 

Of the 132 remaining cases 12 represented second trials on the 
same patients. Therefore 120 different patients were considered. 

Of the total 132, 65 gave a history of hemoptysis and 63 could 
not recollect this symptom. 

Of the tuberculous, 47 were classed as closed and 73 as open 
cases, the former group including those without symptoms and with 
local signs practically quiescent, while the latter group represented 
patients showing one or another of the signs and symptoms of pul- 
monary tuberculosis. 

The average coagulation time in 130 trials was seven minutes 
forty-five seconds. Two patients with open, semi-active pulmonary 
tuberculosis yielded specimens which did not coagulate within 
twenty-eight and thirty-four minutes respectively, and no end- 
points were observed. Each case was observed to have had recent 
hemoptysis. Four months later, after some improvement and no 
recurrent hemoptysis, one of these men presented a blood specimen 
which coagulated in six minutes. The other patient had left the 
institution in the meantime and no second specimen was available. 
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With the exception of these 2 eases the extreme increased 
coagulation time was twenty minutes forty-nine seconds recorded 
in 1 case. Between fifteen and twenty minutes only 1 case was 
recorded. These two men had no history of hemoptysis. 

In the accompanying table the cases other than those above aie 
grouped according to their recorded coagulation time: 


Minutes. 

Total. 

Open 

cases. 

Closed 

cases. 

Coses 

probably 

non-tubcrculous. 

Cases 
with hem- 
optysis. 

Cases 

without 

hemoptysis, 

1 

15 to 14 . 

. 2 

2 

. • 

• • 

1 

14 to 13 . 

. 3 

2 

1 

. • 

2 

1 

13 to 12 . 

. 4 

1 

2 

1 

2 

2 

12 to 11 . 

. G 

4 

2 


3 

3 

11 to 10 . 

. 7 

3 

4 


5 

2 

10 to 9 . 

. 1G 

14 

2 


8 

s 

9 to S . 

. 13 

12 

1 


7 

6 

8 to 7 . 

. 15 

8 

7 


. 9 

6 

7 to 0 . 

. 31 

1G 

11 

4 

10 

15 

6 to 5 . 

. 14 

3 

10 

1 

6 

8 

5 to 4 . 

. 16 

7 

■ 7 

2 

G 

10 

4 to 3 . 
3 to 2 . 

1 

1 




1 


A study of the data thus arranged discloses no gross evidence one 
way or the other of any relationship between the coagulation time 
of the blood and the tendency to hemoptysis. 

Substudy. The history of hemoptysis was more or less remote 
in some of the 65 patients classed in this group. Accordingly, we 
selected 13 patients whom we had recently observed having had 
hemoptysis and determined the coagulation time of the blood in 
each case. The estimates were: 


11 minutes 
10 “ 

9 “ 

9 “ 

9 “ 

9 

9 

S “ 

G “ 

G “ 

G “ 

G “ 

5 “ 


30 seconds 

40 “ 

30 “ 

30 “ 

30 “ 

30 i‘ 

30 “ 

30 • “ 

30 “ 

30 “ 


Tlle fi / st , five re cords referred to patients who were having 
recurrent pulmonary hemorrhages, although not in any large quanti 
ties. The last record, five minutes thirty seconds, referred to a 
1 This expe ctorated from one to four ounces of blood. 

i 1- ' pat ^ n }\ lm s a history suggesting the aspiration of foreign 
bodies, probably one or more shoe-nails, and the physical signs 

Ciuc No. 2-i 2, North Reading State Sanatorium Clinical Records. 
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point to bronchial stenosis probably due to foreign body in the 
bronchus. His sputum is negative for tubercle bacilli and his daily 
hemoptysis for months is altogether too extraordinary to be 
explained as merely a symptom of pulmonary tuberculosis. Elimi- 
nating this case from the group the average time is eight minutes 
thirty seconds. 

We then selected 12 non-hemoptysic patients, in each of whom 
the disease process could be assumed to parallel those of the first 
group. The records of coagulation time obtained were: 


10 minutes 
10 

9 “ 

9 “ 

9 

9 “ 

8 

8 

7 

7 

6 

6 

Average 8 “ 


30 seconds 

30 “ 

30 " 

30 “ 


30 “ 

30 “ 

30 “ 

30 “ 

30 “ 


Each case of the twenty-four in this substudy was one of advanced 
pulmonary tuberculosis with positive sputum. 

As a matter of observation it seems that those patients far 
advanced in the disease and with active signs and symptoms have 
increased coagulation times. On the other hand, we obtained a 
record of six minutes thirty seconds, for instance, in a specimen from 
a patient who was a bed case with far-advanced disease. 

In relation to this and other similar variations found in our 
results we must- respect the warning which Addis sounds. He 
believes that the indirect method of determining blood-coagulation 
time will probably give untrustworthy results in pathological con- 
dition, due to the fact that the agglutination of the blood is increased 
in disease 12 — that is, the corpuscles may be agglutinated by their 
own serum, and thus agglutination may closely simulate coagulation. 

Our coagulometer operates as an indirect method because the 
evidence that coagulation has occurred is deduced from the change 
in the physical character of the blood — that is, a loss of fluidity. 
Addis contrasts this method with the direct in which the end-point 
of coagulability is determined by the first appearance of fibrin. 

Cannon’s apparatus represents a combination of direct and indirect 
methods. The wire used in their experiments was counter-balanced 
at 30 mgm. while ours was at 60 mgm. We therefore doubled the 
weight to be supported by the coagulated blood when the end- 
point had occurred, and our reason for doing so arose from Addis s 
objection. 


15 Addis: Loc. cit., p. 320. 
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It appears possible that even with using the heavier wire we 
encountered this obstacle of agglutination. All the necessaiy. 
conditions were complied with carefully in order to ensure approxi- 
mately constant results, and yet it must be admitted that the 
results shown are so variable as to invite serious criticism. \\ e doubt 
if experimental error could be the entire basis of such criticism. 

Explanatory Notes. We preferred the ear rather than the 
finger as a source from which to obtain the blood. In tuberculous 
patients the ears invariably yielded the specimen promptly, while 
the fingers, more or less subject to chronic passive congestion, 
were not so satisfactory in this respect. Addis found that blood 
differed very little, if any, in time of coagulation whether it was 
drawn from a deep or superficial source, 13 and that increased con- 
gestion, as would be produced by cleansing the ear lobe, made no 


difference. 14 

Addis found no diurnal variation in the coagulability of blood, 
the coagulation time of the blood of the same individual being 
constant at different times of the day and even on different days. 

Addis used the first drop of blood to appear. 15 Cannon and 
Mendenhall found that the first few samples of blood taken from 
an animal showed rapid or somewhat irregular rates of clotting, 10 
In applying their method to testing human blood they found on 
one occasion that the first sample showed the largest variation in 
coagulation time from the average — that is, +0.6 minute, while 
the second and fifth samples showed the least — that is +0.1 
minute. The average error was +0.3 minute. 17 

The samples of blood which we used in our experiments composed 
the first few drops drawn, and this blood was quickly introduced 
into the cannula within a few seconds of the time when it first 
appeared. 

Special care was necessary in this operation to prevent any longer 
contact of the blood with the air. Moreover, no specimen was taken 
up from skin previously covered with recently shed blood. Addis 18 
has shown conclusively the large experimental error arising from 
neglect of complying with this condition. ■ ' 

lhe puncture made in each case w r as sufficient to ensure the 
prompt appearance of the blood drop and also an approximately 
constant rate of outflow'. 


In drawing a quantity of blood from a vein into a test-tube for 
serological examination we have occasionally observed a much 
increased coagulation time in certain specimens. While this is 
an inaccurate method of determining coagulability, due to varia- 


15 Addis: Loc. cit., p. 330. 
u Loc. cit. 

u Addis: Loc. cit., p. 315. 

» IMd"” 1 and Mcndcnhall: Loc - cit., P- 231. 


18 Addis: Loc. cit., p. 315. 
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tions in temperature and in conditions influencing the contact of 
the blood with foreign surfaces, yet the difference in clotting times 
have often been extraordinary. 

Upon examining later the contents of such tubes we have found 
in some a clotted mass of serum, “chicken-fat” clots, of tough, 
white, fibrous consistency. These specimens were common to patho- 
logical cases with advanced disease. Whether or not the formation 
of this so-called “serum clot” may have a bearing upon the agglu- 
tinative process simulating blood coagulation we leave to con- 
jecture. 

Summary. 1 . One hundred and twenty patients yielded one 
hundred and thirty-two specimens of blood for the estimation of 
coagulation time.' Of these patients S were probably non-tubercu- 
lous. The rest were afflicted with pulmonary tuberculosis, 73 
being open and 47 closed cases. Of the 120 patients 54 per cent, 
gave histories of hemoptysis. 

2. The average clotting time was seven minutes forty-five 
seconds. 

3. Grouping these cases in tabular form according to: 

(a) Coagulation time, 

( b ) Occurrence or non-occurrence of hemoptysis, and 

(c) Stage of disease activity or quiescence, we find no striking 
demonstration of results. 

4. A substudy of' 24 cases was made. Twelve patients with 
recent hemoptysis showed coagulation times increased in several 
instances and in average time eight minutes thirty seconds. Twelve 
patients without hemoptysis and with disease processes parallel to 
those of the patients in the first group showed coagulation times 
increased in as many instances as among those of the first group. 
Average was the same, eight minutes thirty seconds. 

5. The indirect method of determining blood coagulation time may 
produce variable results when applied to pathological conditions. _ 

6. No attempt was made to show the results of medication with 
calcium salts. Addis found that the coagulation time 19 of the blood 
was unaffected by the administration by mouth of soluble calcium 
salts. In a notable study 20 Addis foimd that the amount of ionizable 
calcium in the blood is increased by giving soluble calcium salts 
by mouth but the increase which is brought about is considerably 
less than is necessary before any appreciable effect is produced on 
the coagulation time. 


ls Addis: Loc. cit., p. 332. 

50 Addis, T.: Quart. Jour. Exper. Med., January, 1909, ii, 103. 
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SUBACUTE AND CHRONIC NON-TUBERCULOUS PULMONARY 

INFECTIONS.* 

By James Alexander Miller, A.M., M.D., 

NEW YORK. 

For a number of years I have been very much interested in a. 
class of cases that have come under my observation from time to 
time, with very definite localized physical signs in the chest close y 
simulating pulmonary tuberculosis, the diagnosis of which disease 
has frequently been made, but in which a close study of the clinical 
findings and the subsequent course did not seem to justify this 
conclusion. When my attention was first directed to these cases 
the literature contained no references that I was able to find that 
seemed to fit in with their clinical aspect; but quite recently sev- 
eral American writers have described conditions which in some 
respects coincide entirely with mine, and which, taken together 
with my experience, appeared to furnish a basis for a distinct 
clinical entity. These cases have been variously described as 
“a lobar form of bronchopneumonia,” “a localized subacute form 
of bronchopneumonia,” and as “chronic non-tuberculous pulmonary 
infections.” 

Lord, 1 in 1902, and later in 1905, described in detail various infec- 
tions of the respiratory tract due to influenza bacilli which were 
frequently confused with pulmonary tuberculosis. While most of 
his cases presented signs of disseminated bronchitis, or of localiza- 
tion at the pulmonary apices, two or three of them corresponded 
in their clinical features fairly well with some of those which I here 
present. 

In 1913 Uiesman 5 described a lobar form of bronchopneumonia of 
long duration occurring in children and young adults. He reported 
7 cases in detail, and stated that he had seen at least as many more. 

Larrabee, 3 in 1915, reported 17 cases of which the characteristics 
were very similar to those described by Riesman. In both of these 
series the essential features were described as those of a subacute 
lobular pneumonia, with lobar distribution, occurring in one or the 
other of the lower lobes, usually of several weeks’ or months’ dura- 
tion, sometimes with low fever, at others with no constitutional 
symptoms . whatever, but tending gradually to complete recovery. 
i\o autopsies were reported. Larrabee reported roentgen-ray exami- 
nations in 6 cases, in 4 of which there were increased densities in 
the lower lobe less intense and less circumscribed than in lobar 

normT H \Vf| d '"/if ° th T 2 Cases t]le r oentgen-ray picture was 
normal. Rather of these observers systematically determined the 

° f the ASS0CiaU0n ° f A ™ ric ™ Ph ysicians, Atlantic 
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character of the infecting organism, but both state that pneumo- 
cocci predominated in the cases in which the sputum was examined. 
Both also found a very slight degree of leukocytosis in many of the 
cases which, however, was not constant. The cases reported by 
these two observers correspond to those which we will describe as 
a subacute type of non-tuberculous pulmonary infection. 

Very recently Hamman and Wolman, 4 and after them Garvin, 
Lyall and Morita, 5 reported on a condition characterized by them 
as a chronic non-tuberculous pulmonary infection. The findings 
of these observers are very well in accord with each other and with 
some of the cases which will be here reported. In both of these 
studies great emphasis was placed upon the frequency with which 
these cases were confused with those of pulmonary tuberculosis. 
The characteristics were those of a chronic cough and expectora- 
tion, with periodic exacerbations, frequently with hemoptysis, 
extensive physical signs almost invariably affecting one of the 
lower lobes, and strikingly little impairment of the general health. 
Hamman and Wolman, from the physical signs and from the results 
in the 1 case which came to autopsy, described the pathology as 
a localized bronchitis with infiltration of the bronchial wall and 
foci of bronchopneumonia about the smaller bronchi. They stated 
that the infecting organism was most commonly the pneumococcus, 
less often the influenza, and still less frequently various types of 
streptococci. Garvin and his associates studied the infecting organ- 
isms very carefully, and came to the conclusion that the influenza 
bacillus was the chief offender in the majority of their cases, being 
found in 7 out of the 8 cases reported, and predominating markedly 
in 4 of the 7. In 2 cases types of the streptococcus predominated. 

The course of the disease is described as marked by extreme 
chronicity, the symptoms of which go on more or less continuously, 
but in which the intensity is varied by frequent remissions differing 
materially in their severity. 

Garvin, Lyall and Morita lay stress upon the value of postural 
treatment in these cases, for the alleviation of the symptoms and 
also for intensifying the physical signs and obtaining specimens of 
sputum for actual bacteriological investigation. 

The series of cases which I have to report, 22 in number, represent 
a portion of a considerably larger number which have been observed 
in the past few years. These particular cases are reported because 
of the facilities they have afforded for close study and not from any 
selection because of their special clinical features. They appear 
to fall into three distinct groups, which, however, fuse to a greater 
or less degree into each other, and which, when taken as a whole, 
and when also correlated with the reports of the observers already 
quoted, appear to form one distinct class of cases which deserves 
a place as a separate entity, and for which, employing an amplifi- 
cation of the designation suggested by Hamman and Wolman, the 
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term “subacute and chronic pulmonary infections seems justified. 
The cases will be considered -under three groups: (1) the subacu e 
type; (2) the subacute type with recurrences; (3) the chronic type. 

Subacute Type. Nine of the 22 cases here reported are included 
in this type. These cases are characterized by a subacute onset 
often with coryza, but with marked cough and expectoration the 
predominating symptoms. The constitutional disturbance with 
fever is moderate and of short duration, usually two to four days, 
or may even be absent, after which the patient promptly regains 
the normal feeling of good health, but the cough and expectoration 
persist for several weeks or a few months. Hemoptysis may occur 
(Case I). There is no pain. 

The physical signs are very characteristic and vary remarkably 
little in the various cases. They are almost always confined to the 
whole or greater part of a lower lobe, and consist of slight dulness, 
somewhat impaired vesicular murmur, and subcrepitant and moist 
rales intensified by cough. In one case (Case V) the signs were at 
first over one entire lung, but later localized in the lower lobe. 
Sometimes, if seen early, a coryza may be present, and occasion- 
ally a few scattered sibilant rales may occur in other portions of 
the chest for a few days. Signs of pleurisy were found in 2 cases, 
in 1 of which (Case IX) there was a slight pleural effusion — the 
only one of the entire series. 

The course of the disease in this type is a gradual disappearance 
of cough and expectoration, followed later by. the complete loss of 
all physical signs, and ending in perfect recovery in a period vary- 
ing from six weeks to four months. 

S-putum Examination. The sputum is profuse and mucopuru- 
lent and persistently negative for tubercle bacilli. Cultures from 
the sputum were made in 8 of these cases and showed influenza 
bacilli in marked predominance in 5, pneumococci group IV in 2 
and streptococcus viridans in I. 

Roentgen-ray- Examination. Roentgenograms were made in 7 
cases; in 3 they were normal, in 3 others there was some intensifi- 
cation of pulmonary markings in the lower lobes, not necessarily 
most marked on the side of the lesion, and in 1 there was a slight 
pleural effusion. 

. Subacute Trim with Recurrences. Six cases of the series are 
included m this type. These cases present the same clinical pic- 
ture as those of the preceding type, run a similar course and appar- 
ently recover as they do, but have been observed upon two or more 
separate occasions to have gone through the same cycle with an 
intervening period during which all signs and symptoms are absent, 
i ne striking observation during the recurrences is the fact that the 
P ysical signs reappear m the same portion of the lung as in the 

Fsamcurmn ’ T”! basis ' f ? r , tlle . assumption that the condition 
s a recurrence and not a new infection. 
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The symptoms, signs, and course of these cases, both in the orig- 
inal attack and the recurrence, are the same as before described. 
And this type also presents lesions always in one of the lower 
lobes. 

Sputum Examination. Tubercle bacilli are uniformly absent. 
Cultures of the sputum were made in all 6 cases and in 3 of them 
in two separate exacerbations. Four of these cases originally showed 
pneumococcus type IV and 2 of them influenza bacillus. In the 
3 cases in which later cultures were made during separate exacer- 
bations, all of them originally showed pneumococcus type IV; on 
the second examination one of these again showed this org anis m, 
the second showed pneumococcus type II B, and the third influenza 
bacillus. 

Roentgen-ray examinations were made in 5 of these cases and 
showed no abnormalities in 4 and slight intensification of the pul- 
monary markings in 1 at the site of the lesion. 

Chronic Type. Seven cases of the series are here included. 
The distinction in type is made upon the fact that at no time while 
under observation have the abnormal signs disappeared, but, on 
the contrary, have remained fairly constant, although the predom- 
inating symptoms of cough and expectoration were subject to dis- 
tinct exacerbations, so that symptomatically they closely resemble 
the former types. 

In all essential features the signs and symptoms during the exacer- 
bation correspond to. those already described for the other types, 
but there exists a greater tendency to a more constant cough and 
occasional run of slight fever, and in two instances some tendencies 
to impairment of general health have been noted. In general, how- 
ever, as in the previous instances, the general state of health and 
nutrition was maintained at practically a normal level. One case 
(Case XVI) has gone through a pregnancy uneventfully and is at 
the present time again pregnant in the seventh month and remains 
in good physical condition. In 4 cases pain in the affected side of 
the chest was a m&rked symptom. 

One of these cases has been under observation seven years, 
another four years, and the others, with one exception, from two 
to three years. 

Sputum Examinations. Tubercle bacilli were always absent in 
very numerous examinations. Cultures were taken usually during 
an exacerbation of the cough and expectoration in all 7 cases, and 
in 2 of them in two different exacerbations. Four showed pneumo- 
cocci type IV, 3 of which showed the same on the second exami- 
nation and the other influenza bacilli on the second. The other 3 
cases showed Streptococcus viridans in predominating numbers. 

Roentgen-ray examinations were made in 6 of these 7 cases. All 
showed abnormalities chiefly characterized by distinct accentua- 
tion of the pulmonary markings in one or both lower lobes, or as in 



miller: non-tuberculous pulmonary infections 809 

1 case throughout the entire lung. One showed a diffuse cloud- 
ing as of pleuritic thickening, two irregularities of the diaphragm 
under the lesion, ascribed to adhesions, and in another the heart 
was displaced toward the side of the lesion, presumably by 

Summary. — Sex. When we consider the reports of all three types 
of this condition together we find that of the 22 cases 8 were ma es 
and 14 females. The predominance of females is probably a mere 

accident of no significance. . 

Age. The age incidence at the time of first observation varied 
from seven to sixty years, with the majority in full adult life, that 
is, from thirty to fifty years. The subacute cases, however, occurred 
with one exception before the age of thirty, and taking into consid- 
eration the probable incidence of the condition from the history 
of the other cases we find that the great majority had their first 
symptoms before the age of thirty-five. It is to be noted that of the 
7 chronic cases, 4 began after the age of thirty, indicating that 
perhaps this type is more apt to occur in older persons, although 
this is not the case in Ilamman and Wolman’s cases nor in those 
reported by Garvin and his associates. From the experience of the 
subacute cases, and from several other cases in children which I 
have observed, but which are not here reported, I am inclined to 
agree with Riesman that when this condition occurs in younger 
persons prompt and complete recovery is the rule. 

Seasonal Incidence. The time of year in which these infections 
occurred could be accurately determined only in the subacute 
cases. In the 15 cases of this type the original attacks occurred 
with much greater frequency during the colder months of the year. 
The date of the onset in 12 of these 15 cases was during the months 
from October to April inclusive. In the cases with recurrences 8 
of such recurrences are reported, and 7 of these occurred also in 
this same period from October to April. 

Site of the Lesion. The location of the physical signs was in the 
left lower lobe in 13 cases, in the right lower in 5, in both lower 
lobes in 3, and in the entire right lung in 1. In the cases of recur- 
rence the signs returned in their original location excepting in one 
instance. 

Congh and expectoration were the predominating features in all 
cases. 

Pleurisy was not a frequent finding. Slight friction sounds were 
found in 2 cases and slight pleural effusion in 1 other. Three 
other patients complained of considerable pain in the chest on the 
side of the lesion, and these were all cases of the chronic type. 

Hemoptysis. Frank hemoptysis occurred in 2 cases and bloodv 
sputum at times in 4 others. 

Bacteriological F indings. Very numerous and repeated examina- 
tions for tubercle bacilli were made in all cases, with negative results. 
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Specimens of sputum, obtained with particular care in order to 
get so far as possible the secretion from the lung uncontaminated 
with organisms from the upper air passages, were taken in all of 
the cases of the series excepting 1. These were studied both by 
direct smear and by cultures on various media. In a large number 
of cases also they were passed through white mice and smears and 
cultures were made by Dr. Avery in accordance with the technic 
developed at the Rockefeller Institute. The results of these cultures 
showed pneumococcus type IV, predominating in 10 of the 21 
cases, influenza bacilli in 8, and Streptococcus viridans in 3. In 3 
cases of the series in which pneumococcus type IV predominated 
on the first examination the opportunity was offered for later cul- 
tures during a subsequent recurrence. In one of these pneumococcus 
type IV was again obtained; in another pneumococcus type II B 
in practically pure culture; and in the third the sputum during the 
second attack showed influenza bacilli in marked predominance. 
In many of the cultures comparatively few colonies of other organ- 
isms were present, such as Staphylococcus aureus and Strepto- 
coccus mucosus. Two of the cases in which the Streptococcus 
viridans predominated were cases of the chronic type. 

Roentgen-ray Fimlings. Eighteen cases of the entire series were 
studied by means of the roentgen-ray. The most striking feature 
of these photographs was the insignificant changes shown when 
compared with the extent of the physical signs. In 7 cases the plates 
were entirely normal, in 1 the plate was normal except for evidence 
of pleural effusion, in the 10 others the chief abnormality to be 
noted was an increase in density of the normal pulmonary mark- 
ings, most marked in the lower lobes, but not necessarily confined 
to the affected side. These changes are similar to those noted in 
cases of chronic bronchitis or in chronic pulmonary congestion 
secondary to cardiac disease. They in no way whatever have any 
resemblance to the picture shown by tuberculous infiltration which 
is in striking contrast to the physical signs which closely resemble 
each other in these two conditions. 

In 4 of this last group of cases there was in addition to the inten- 
sified markings some evidence of pleuritic adhesions. These 4 
cases were all of the chronic type. 

It is to be noted that all of the chronic cases examined by the 
roentgen-ray showed some change while in the subacute types, 
whether with or without recurrences, the majority of cases were 
normal upon roentgen-ray examination. 

Discussion. There is a striking similarity between these three 
types of cases. The clinical picture of the original attack coincides 
in every respect with that later found either ip the recurrence of 
the infection or in the exacerbation of the chronic case. The symp- 
toms, the physical signs, the site of the lesion as well as the bacterio- 
logical and roentgen-ray findings do not materially differ. Hie 
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differences are principally in the further course of the disease, that 
ft m w clear up more or less promptly or may recur after an mter- 
vafof Sot more, or, lastly may continue as a constant 
chronic condition marked by periods of exacerbation. 

In the subacute type it is easy to recognize the condition 

which was described by Riesman and Larrabee. In the chro ic 
type we have all of the essential features of the cases reported by 
I-Iamman and Wolman and by Garvin, Lyall and Morita. The 
subacute type with recurrences is the link between the two. it 
seems quite evident that in all three types we are dealing with the 
same disease. It would appear probable that, as further oppor- 
tunity to watch the subacute cases is afforded, many of them may 
recur, and that of these not a few may drift into the chronic type, 
for already one or two of the cases which have evidenced several 
recurrences show a tendency to a longer persistence of physical 
signs in the later attacks. 

The pathological basis of the condition is incomplete, for the dis- 
ease is not a severe or fatal one. The only available postmortem 
findings are those of the case reported by Hamman and Wolman, 
which showed the bronchi of both lower lobes dilated and filled 
with pus, with areas of bronchopneumonia about them. Both 
Riesman and Larrabee considered the condition to be one of suba- 
cute bronchopneumonia. 

The evidence which we have to offer from the roentgen-ray does 
not indicate that there could be very much actual pneumonia in 
these cases, and this is in harmony with the absence of the physical 
signs of consolidation. 

With due regard to the hazards attending the interpretation of 
slight Variations from the normal roentgen-ray picture of the lung 
it is at least suggestive that the intensification of pulmonary mark- 
ings occurred most uniformly in the chronic cases, and that in 
these evidences of pleural involvement by adhesions were presented. 
It was in these cases only that pain was a marked symptom. 

It is suggested that the pathology of the condition may consist 
of a localized bronchitis with lobar distribution involving the sub- 
mucous and peribronchial tissues of the bronchi. This may clear 
up or persist in a latent subacute form, offering a site predisposed 
to the recurrence which in turn increases the tendency to the 
production of fibrous tissue. This is the permanent condition in 
t ic chronic type, and with it may be associated a bronchopneu- 
monia, the occurrence of which may explain the periodic exacer- 

rn^n S V Wlth /t7 er ' T ,- n - S corres P°nds closely to the pathological 
concept on of the condition expressed by Hamman and Wolman. 

. , It: S( f ms ? e yy Probable that some of these cases may later develon 
into chronic interstitial pneumonia or bronchiectasis although T 
have never personally observed such a devdopS ’ 8 1 

vol imL ? " atUre ° f the bacterial Section our findings are 
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in harmony with the reports of the other observers as to the pre- 
dominating organisms cultured from the sputum. As already 
stated, Riesman, Larrabee and Hamman and Wolman all laid 
stress upon the pneumococcus as probably the important infecting 
agent, with influenza of secondary importance. Garvin, Lyall and 
Morita, however, found the Bacillus influenza the predominant 
infection in their chronic cases. As in our observations in the 
chronic type they also found varieties of streptococcus playing a 
part in some of their cases. 

The higher percentage of predominating pneumococcus cultures 
found in our series may be due to the fact that it includes a large 
proportion of subacute cases, the bacteriology of which may differ 
from that occurring in the chronic forms studied by Garvin, Lyall 
and Morita. 

The reappearance of physical signs in the same portion of the 
lung in different recurrences raises the question as to whether these 
recurrences are due to new infection from without or to recrudes- 
cences of the same infection which may lie dormant in the lung. 
That it may be a new infection is suggested by the fact that in 2 
of our cases observed in separate attacks, organisms were found 
which differed from those first obtained. In order to throw light 
upon this phase of the problem in a number of pneumococcus cul- 
tures which were passed through mice the spleens of the animals 
were sealed and preserved in the hope that during a second attack 
the opportunity might be offered to compare the reaction of the 
two cultures to immune sera. Unfortunately for our object such 
recurrences in these particular cases have not occurred. 

Another interesting feature is the fact that 4 of our cases occurred 
in pairs, 2 each in the same family, 1 case following the other, so 
that the probability of communication of the infection between 
them is very great. In the first pair the organism recovered from 
the culture was influenza bacillus in almost pure culture. In the 
second instance both influenza and pneumococcus type IV were 
recovered. In the original case of this pair the pneumococcus type 
IV predominated, in the secondary case the influenza predominated. 
At the time the cultures were taken the first case had already 
passed the acute stage, which may have influenced the results of 
the sputum cultures. 

Differential Diagnosis from Pulmonary Tuberculosis. 
That this condition offers many points of similarity to pulmonary 
tuberculosis is evident. The practical demonstration of this is 
afforded by the fact that very many of them first came under 
observation after having been diagnosed as tuberculous by compe- 
tent observers. The chief points which serve to distinguish them 
from tuberculosis may be summarized as follows: 

1. Complete absence of severe constitutional symptoms with the 
retention of excellent general condition in spite of the presence of 
extensive lesions. 
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2. The localization of the lesion with almost constant uniformity 

111 3. r, 'rhe disappearance of all physical signs within a few months 

«* the lesion from its original site to 

°* e T P he absence of tubercle bacilli in the sputum over long periods 
of time and the presence of other infectious organisms m predomi- 

n^The character of the roentgen-ray picture, which in these 
cases shows either nothing abnormal or very slight changes. 

I wish to acknowledge my deep obligation to Dr. Oswald i. 
Avery not only for his great courtesy in making many painstaking 
bacteriological examinations, but also for his valuable advice upon 
many problems arising in the course of this study. 


SUBACUTE TYPE. 


Case I.— -A. G., male, aged twenty-two years, first seen August 1, 
1913. 

Previous History. The patient has not been subject to colds. 
He has been well excepting in the past year, when he had pain and 
vomiting and other digestive symptoms, for which a diagnosis of 
ulcer of the stomach had been made. 

Present History. Four weeks previously, after rather hard exer- 
cise, he felt feverish, developed a slight cough, and his temperature 
was at 100° or 101° for ten days. He had no pain. Since then he 
has run a slight temperature, 99° or 99.5°. Two days previously 
he had had a distinct hemoptysis,' about 3 drams. A diagnosis of 
pulmonary tuberculosis had been made by his physician. 

Physical examination showed a slight dulness over the right lower 
lobe, with diminished breath sounds and numerous moist rales. 

Course of the Disease. August 20 these signs were markedly 
diminished and the cough and expectoration much less. When 
seen on November 18, they had entirely disappeared. When last 
seen, January 1, 1914, the patient was in ordinary health and had 
resumed his normal occupation. There were no signs in the chest 

His physician reported (1917) that he has continued perfectly well 
ever since. 


Sputum culture showed influenza bacilli in almost pure culture 
liocntgen-ray examination was not made. 

of Case I} ’ aged twenty ' tour ^ 

Preset im ton/. The patient bad had a cold in the head, cone 
and expectoration for ten days, with no fever, and he had kept a 
his ordinary occupation. The cough and expectoration were mafkec 
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Physical examination showed numerous moist rales over the left 
lower lobe. 

Course of the Disease. The symptoms subsided in two weeks. 
No opportunity for further examination was offered. His physician 
reported (1917) that he has had no further symptoms referable to 
his chest. 

Sputum, examination showed influenza bacilli in almost pure 
culture. 

Note. A domestic in the same household as these 2 cases was 
sick with la grippe and bronchitis at the same time. Opportunity 
was not offered to examine her. 

Case III. — J. F., female, aged twenty-three years; first seen 
December IS, 1916. 

Previous History . The patient had been subject to colds and 
cough in the winter, but they were never serious. 

Present History. She had a cold in the head which began in 
October, 1915, and a cough developed a month later. Cough and 
slight expectoration had persisted ever since. Three days before 
she was first seen she had a slight fever and soreness in the left 
chest. There had been slight loss of weight and some malaise for 
the past month, but the patient had kept at her work regularly. 
She thought she might have had a little fever during the past few 
days. A diagnosis of pulmonary tuberculosis had been made. 

Physical Examination. Normal percussion note; slightly dimin- 
ished breath sounds with fine subcrepitant rales over the entire left 
lower lobe. 

Course of the Disease. The patient was kept quiet in the open 
air for a week, at the ead of which time the symptoms were less, 
although the signs persisted. She went away to the country for 
three weeks and then came back feeling perfectly well. She was 
last examined January 29, 1917, when the signs had entirely cleared 
up excepting for a few rales at the extreme left base. The patient 
has been well and at work ever since, with no symptoms. 

Sputum examinations were persistently negative for tubercle 
bacilli. Cultures were not made. 

Roentgen-ray examination, December 19, 1916, showed peri- 
bronchial thickening in the lower lobe, most marked on the right side. 

Case IV. — I. G., male, aged forty-five years, first seen Decem- 
ber 15, 1915. 

Previous History. The patient had always been well. 

Present History. Five weeks previously the patient had devel- 
oped a cough, with expectoration, without fever, and without any 
constitutional symptoms. He had kept at work regularly. A 
diagnosis of tuberculosis had been made. 

Physical Examination. Over the entire right lower lobe there 
was slight dulness, diminished breath sounds, and numerous sub- 
crepitant rales. 
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Course of the Disease. The patient went to Lakewood and led 
an open-air life. Three weeks later, on his return, he was much 
improved. The cough and expectoration had disappeared. The 
signs were then confined to a small area at the extreme right base. 

He has not been seen since. . , , 

Sputum examinations have always been negative for tubercle 

bacilli. Culture (Dr. Avery) taken January 4, 1916, showed influ- 
enzas and pneumococci type IV, influenzal predominating. . 

Roentgen-ray examination, December 15, 1915, showed slight peri- 
bronchial thickening in both lower lobes particularly on the right side. 
Case V.— W. V., male, aged sixteen years, first seen October 3, 

1916. . # , . , , 

Previous History . The patient had always been subject to colds. 
Present History. In August, 1916, he contracted a cold, begin- 
ning with coryza, and since then has had cough and expectoration. 
There has been no fever or night-sweats or loss of weight; excepting 
for the cough and expectoration, the patient feels perfectly well, 
but had been told that he had tuberculosis. 

Physical examination showed numerous subcrepitant rales over 
the entire right chest, most marked over the right lower lobe but 
also heard over the upper lobe. There was slight diminution of 
vesicular murmur and very slight dulness at the extreme right base. 

Course of the Disease. The patient was kept quiet in the open air 
in Lakewood, and on his return, November 13, the signs in the chest 
had disappeared except in the right lower lobe, where there were 
scattered subcrepitant rales. December 19 the patient reported 
that the cough and expectoration had entirely disappeared several 
weeks previously, and on physical examination the signs in the chest 
had also diappeared. Since that time the patient has been entirely 
well. 

Sputum examinations were negative for tubercle bacilli on two 
occasions. Culture showed Streptococcus viridans predominating, 
with few Staphylococcus aureus. ' 

. Roentgen-ray examination, October 3, 1916, showed a slight 
increase of the pulmonary markings throughout the right lung 
more marked in the lower lobe. 

Roentgen-ray examination, December 19, 1916, showed still some- 
what increased pulmonary markings in the right lung, but less 
marked than previously. 

27 C 1915 VL ~ M ' M ’’ male ’ agCd thifty years > first seen November 

Previous History. He had had a syphilitic infection two years 
previousiy and one very protracted cold, with bronchitis, eighteen 
months previously. He had kept at his usual work. 

exTOtontion If ° ne m °? h he 1>as had a cou 6 h ' marked 

symptoms ^ a cotyza - There "« no other 
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Physical examination showed very numerous moist rales over 
both lower lobes, more marked on the left side, with a few sibilant 
rales in the rest of the chest; also an acute coryza. 

Course of the Disease. The patient was put in bed for ten days. 
He had no fever. The cough and expectoration gradually dimin- 
ished, and on December 6 the signs in the right chest had entirely 
disappeared, but there were localized rales and slight dulness over 
the entire left lower lobe. After that he went to the country. 
He was last seen on March 1, 1916, when the chest was entirely 
clear. 

Wassermann test was made December 18, 1915, + ++. At 
that time he was put on specific treatment. The signs in the chest 
had already begun to disappear. 

Sputum examinations were persistently negative for tubercle 
bacilli. Culture December 6, 1915, showed pneumococcus type 
IV predominating, with some Staphylococcus aureus. 

Roentgen-ray examination November 27, 1915, showed nothing 
abnormal in the lungs. 

Case VII. — M. C., female, aged seven years, first seen February 
29, 1916. 

Previous History. In October, 1915, she began with a cough 
which developed into whooping-cough, which gradually subsided 
and the child returned to school the first week in January. 

Present History. January 15 she again began to cough severely 
and raised considerable quantities of sputum. These symptoms 
continued up to the time of the examination and the child seemed 
pale and a little languid, but apparently had no fever. 

Physical examination showed normal breath sounds in the left 
lower lobe, with numerous subcrepitant rales. Scattered over the 
upper left lobe and the entire right chest there were sibilant rales, 
with a few fine subcrepitant rales at the right base. 

Course of the Disease. March 7, 1916, these signs had entirely 
disappeared excepting for localized rales over the lower three inches 
of the left posterior chest, with somewhat diminished breathing. 
March 7 these signs had entirely disappeared. The patient in the 
meantime had lost the cough and was feeling and acting well. 

Sputum examination (Dr. Avery) March 1, 1916, culture showed 
influenza markedly predominating; a few Streptococci mucosus. 

Roentgen-ray examination, February 29, 1916, showed enlarged 
glands at the root of the lung on the right side; slight infiltration 
extending inward from this into the parenchyma; bases normal. 

Case VIII. — I. L., female, aged twenty-one years; first seen 
April 2, 1917. 

Previous History. Right apical tuberculosis discovered in Octo- 
ber, 1915. The patient had been at Stony Wold Sanatorium for 
ten months, and since that time had been at home. She had not 
gone back to work but had been feeling perfectly well. 
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Present History. Three weeks ago she had had what she thought 
was la grippe. She was confined to bed with fever and a bad coug 1 
with expectoration for a week. Since then the cough and expectora- 
tion have been very marked and have continued up to the present 
time. She was seen by the physician who had previously treated 
her for tuberculosis, and was told that she had an acute tuberc - 
losis of the left lower lobe, and artificial pneumothorax was advised. ' 

Physical Examination. There was marked dulness and marked 
vesicular breathing; numerous moist rales over the entire left lower 
lobe. A few friction sounds at the axilla. There was slight dulness 
and prolonged high-pitched breathing at the right apex. 

Course of the Disease. The patient is still under observation. 
The physical signs are the same. The cough and expectoration are 
very much less. The patient already feels perfectly well and wants 
to return to work. 

Sputum examination was negative for tubercle bacilli. 

Culture (Dr. Avery) showed pneumococcus type IY predominat- 
ing with some influenza. 

Roentgen-ray examination April 2, 1917, showed a few calcified 
tubercle bacilli at the right hilus and up toward the right apex. 
The lower lobes of both lungs were absolutely normal. 

Case IX. — J. L., female, aged twenty years; first seen April 17, 
1917. . 

(This patient is a sister of Case YIII; she is particularly interest- 
ing because she was taken ill shortly after her sister with very 
similar symptoms.) 

Previous History. Patient had always been well; not subject to 
coughs and colds. 

Present History. Ten days previously she went to bed feeling 
chilly and feverish and with a sharp cough. There was no coryza. 
She stayed in bed with considerable cough, but no expectoration, 
for a week. For the past three days she has been feeling very much 
better. The cough has continued, with some expectoration. The 
patient is now up and about. There was no pain in the chest. 

Physical Examination. Over the entire left lower lobe there is 
dulness merging to flatness at the base, with an area of distinct 
bronchial and voice sounds at the left axilla. Above this area and 
extending upward two inches above the angle of the scapula, the 
breath sounds were somewhat diminished, and there were numerous 
crepitant and sub crepitant rales. The chest was explored and a 
few cubic centimeters of slightly cloudy pale serum were obtained. 

l eX ,T natl ° n thlS ? Uld was sterile ' Diff erential cell count 

ne^nt 3 monoaucle f s 63 P er <»nt., small mononuclears 27 
per cent., polymorphonuclears 9 per cent. 

Leukocytes 13,800, polymorphonuclears 75 per cent. 

Course of the Disease. The patient improved rapidly and when 

seen, April 26, although still coughing and expectorating, she 
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was feeling in good general condition and the signs of fluid in the 
chest had entirely disappeared. The subcrepitant rales over the 
entire lower lobe still persisted. 

Sputum examination was negative for tubercle bacilli. Culture 
(Dr. Avery) showed the original smear crowded with influenza 
bacilli, with a few pneumococci type IV. After passage through a 
• mouse the influenza bacilli were still in very large quantities, with 
also a few pneumococci type IV. 

Roentgen-ray examination showed a dense shadow at the left 
base, homogeneous in character, due to fluid, with slight increase 
of the pulmonary markings above the level of the fluid. There is a 
large calcified tubercle at the root of the right lung. 

SUBACUTE TYPE WITH RECURRENCES. 

Case X. — R. C., female, aged sixty years; first seen for this con- 
dition November 15, 1915. 

Previous History. The patient has been under my observation 
for ten years suffering from arteriosclerosis and valvular heart 
disease. 

Present History. November 13, 1915, she had coryza with slight 
fever. November 15 she was not feeling very sick and not confined 
entirely to bed. Her temperature was 99° and she complained of 
considerable spasmodic cough and expectoration. 

The patient gave a history of having had a similar attack to the 
present one in April, 1915, while South, which lasted about a week. 
Communication with the physician in charge showed that he had 
made a diagnosis of a slight pneumonia in the right lower lobe 
which quickly cleared up. 

Physical Examination. In the right lower lobe there was marked 
dulness, diminished breath sounds, and numerous moist rales. 

Course of the Disease. For three days the temperature ran between 
99° and 101° with continuation of the symptoms and very little 
constitutional symptoms. On November 17 there was a hemopty- 
sis, about 1 dram. In five days the temperature was normal and 
remained so. December 20 the lungs were entirely clear. 

The patient kept in ordinary health, with no signs in the chest 
until November, 1916, when she came in complaining of cough and 
expectoration which had begun turn weeks previously, with no 
constitutional symptoms. There were a few rales at the right base. 
The patient took a long automobile ride and on returning home 
had fever to 101° and marked increase of cough and thick, puru- 
lent expectoration. The signs at the right lower lobe were much 
more marked. The temperature subsided in three days; the cough 
and expectoration disappeared in a week. When the patient was 
last seen December 21, 1916, there were a few fine rales at the 
right base. 
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Sputum culture (Dr. Avery) m the ^ first attack, ■ Nov<an 
1915, showed a pneumococcus type IV m almost pure culture. 1 
the second attack, December 8, 1916, it showed pneumococcus type 
II B in marked predominance with almost no other organisms. 
Roentgen-ray examination was not made. 

Case XI.— Mrs. C. D., aged thirty-four years; first seen March 


Previous History. Three years ago she had la grippe and bron- 
chitis. In November, 1915, the patient had pneumonia which came 
on gradually with malaise for three days.before going to bed. She 
had cough and expectoration and fever which lasted for about a, 
week. She was in bed for three weeks. A report from her physi- 
cian states that there was then consolidation of the entire left lung, 
which cleared up in the upper lobe but not entirely in the lower. 
When he last saw her, December 11, there were still signs in the 
left lower lobe similar to those present when she first came for 
examination, March 11, 1916. 

Present History . Since the attack of pneumonia she has had con- 
siderable cough, which is worse at some times than at others. For 
the past month following a cold in the head this has been particu- 
larly bad. There has been no pain. The patient is three months’ 
pregnant and consequently rather miserable. 

Physical Examination. There is dulness over the left lower lobe, 
bronchovesicular breathing, and very moist consonating rales. The 
heart shows definite signs of mitral stenosis and aortic insufficiency. 

Course of the Disease. The patient was put at rest and the ter- 
mination of pregnancy was seriously considered. March 27, how- 
ever, when last seen, she was very markedly improved and the 
signs in the chest were very much less. The pregnancy was allowed 
to go on. She has not been seen since. 

Sputum Examination. Several examinations of sputum were 
negative for tubercle bacilli. 


Culture (Dr. Avery) showed influenza in marked predominance 
in all of three separate specimens. 

Puncture of the lung showed no growth. 

. Roentgen-ray examination, March 17, 1916, showed very slight 
increased density in the left lower lobe, peribronchial in character. 

her 1915 _J ’ C1M e ’ aged thlrty years i first seen Septem- 

Pr«io,« History. The patient had pneumonia four years ago, 
reported by the physic, an in attendance to have been in the left 
on er lobe. She made a good recovery and was never very ill 
Otherwise she had always been well and strong. 7 

Prc 5c ^ History. Eight days previously she had a gradual onsel 
O cough and expectoration, slight fever, 100” to 101” no Tin 
She had not been confined to bed and had very few conkitutfona 
symptoms. Her chief complaints were marked cough TdTpee 
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toration. A diagnosis of acute pulmonary tuberculosis bad been 
made. 

Physical Examination. There was distinct dulness over the 
entire left lower lobe, some diminished respiratory murmur, and 
numerous rather large moist rales. 

Course of the Disease. She was put to bed and kept there for 
two weeks. The symptoms gradually subsided. She was next seen 
October 29, 1915. The cough and expectoration had then entirely 
disappeared. The physical signs showed very few subcrepitant 
rales in the lower left axilla and extreme left base. December 1, 

1915. examination of the chest showed it entirely normal, and since 
that time the patient has been perfectly well. 

Sputum examination, October 1, 1915, showed pneumococci type 
IV markedly predominant with a few Staphylococci aureus. 

Roentgen-ray examination, October 29, 1915, showed no abnor- 
malities excepting slight increase in hilus shadows. 

Case XIII. — L. C., male, aged thirty-two; first seen March 22, 

1916. 

Previous History. The patient had always been well until one 
year previously when he began to cough, with some expectoration, 
especially in the morning; he had had slight malaise with some 
fever; he had been working regularly. 

Present History. The past week he has had exacerbation of 
symptoms, with marked increase of cough and expectoration, and 
a diagnosis of tuberculosis had been made. 

Physical Examination. Below the angle of the right scapula, to 
the base, there was a slight dulness, normal vesicular breathing, 
and numerous subcrepitant rales. 

Course of the Disease. March 28 the symptoms were somewhat 
less marked, but the signs persisted as before. He was next seen 
April 21, 1917. He stated that he had been perfectly well until 
October, 1916, when he developed a cold in the head followed by 
marked cough and expectoration, which continued until February, 

1917. His general condition was perfectly good and he continued 
at work regularly. Since February there has been no cough or 
expectoration. There were no signs in the chest in April, 1917. 

Sputum culture, March 22, 1916, (Dr. Avery) showed influenza in 
enormous numbers in pure culture. 

Lung puncture showed no growth. 

Roentgen-ray Examination, March 22, 1916, showed nothing 
abnormal. 

Case XIV. — R. McC., male, aged fourteen years; first seen in 
July, 1914. 

Present History. The boy had a cough which had lasted three 
months. He was an athlete accustomed to hard physical exercise 
which he had continued to take. The expectoration had recently 
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gotten loss, but there ,vas still a good deal of cough. There tvas 
no definite interference with the general health. . , 

Physical Examination. In the left lower lobe posteriori j there 
was dulness, diminished vesicular breathing, and fine subcrepitant 

rales most marked on coughing. . 

Course of the Disease. The patient was made to rest m the coun- 
try and his cough gradually improved; after four months it had 
almost disappeared. The signs also improved, but a few rales still 

nersisted. 

Two months later he caught a fresh cold and for a couple of days 
had a little fever, with marked increase of cough and expectoration. 
During this time the rales appeared even more numerous than when 
first seen. They gradually diminished after three or four weeks, 
but never entirely disappeared. He was taken out of regular school 
and sent to California, where he spent a year in the open air, dur- 
ing which time he was perfectly well. When he returned to New 
York the signs in his chest were limited to very few rales just below 
the angle of the left scapula. The next winter, while at his home 
in the country, he had another fresh cold, with recurrence of cough 
and expectoration and return of the rales over the same area of the 
chest. These persisted three or four weeks and then gradually 
disappeared. During the past two years the boy has been in excel- 
lent physical condition, has had no colds or cough, and on last 
examination there were no signs heard in the chest. 

S-putum examinations were always negative for tubercle bacilli. 
Culture (Dr. Avery) showed pneumococcus type IV in marked 
predominance in two separate exacerbations. 

Roentgen-ray examination, July 13, 1916, showed nothing abnor- 
mal. December 15, 1916, showed nothing abnormal. 

Case XV.— L. C., female, aged thirty-five years; first seen Decem- 
ber 3, 1915. 

Previous History. Eight years ago the patient was run down and 
had a slight cough. A diagnosis of tuberculosis was made. She 
was under a physician’s care for four years, never very sick. She 
was told that the trouble was in the lower part of the right lung. 
Since then she has had occasional wheezing in the chest, but no 
other symptoms until the present attack. 

Present Ihstory. Two weeks ago she began to cough, with' a mod- 
erate amount of thick yellow expectoration. She had occasional 

sS 8 X n0 Pam ' "° She kept at ~ a 

E ? a ™ inat i°n- Over the entire right lower lobe there is 
slightly unpaired resonance, slightly diminished hwh IL l 
numerous subcrepitant rales, heard 
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for examination, with a history of having been perfectly well, 
without cough until one week previously, when she had a coryza 
and a return of cough, expectoration, and slight fever, about 100°. 
She had kept at work. Examination showed a few rales at the right 
base, numerous moist and consonating rales over the left lower 
lobe, with slight dulness. 

N. B. — This is the only case in which the recurrence appeared in 
the opposite side from the original lesion. 

Sputum examinations were persistently negative for tubercle 
bacilli. Culture showed pneumococci type IV predominating and 
a few Staphylococci mucosus. 

Roentgen-ray examination, December 3, 1915, showed thickening 
at the roots of both lungs with enlarged bronchial glands. No 
abnormalities in the parenchyma and absolutely no increased 
shadows at the right base. 

CHRONIC TYPE. 

Case XVI. — Y. S., female, aged thirty-three years; first seen 
May 27, 1914. 

Previous History. The patient had always been perfectly well 
until two years ago, when she gradually developed a cough and 
pain in the left posterior chest. At that time a diagnosis of tuber- 
culosis was made. The patient went to the country for a few months 
and the symptoms entirely subsided. 

Present History. A few months ago she began to have pain again 
in the left chest posteriorly and slight cough. She was in good 
general condition and was seven months pregnant. 

Physical examination showed slight dulness, normal breath soimds 
and fine subcrepitant rales from one inch above the angle of the 
left scapula to the base. 

Course of the Disease. The patient went to the country for a few 
weeks and improved a good deal. She went through her confine- 
ment normally and was next seen November 14, 1914. She was 
complaining of a return of a slight cough and expectoration, which 
at times was bloody. She was at that time nursing her child. The 
physical examination revealed the same signs as previously. She 
was advised to stop nursing and take more rest. She improved 
and lost her cough and kept in good health in every way, until 
April, 1916, when she returned again complaining of pain in her 
left chest but no cough. The physical signs were exactly the same 
as before. She was advised to give up some of her hard housework 
at home. She stayed in New York and kept in very good condition 
in every way, and had no symptoms at all until January, 1917, 
when she began to cough and expectorate. She had no fever and 
felt generally very well. The cough subsided in a few weeks, but a 
very marked, thick, purulent expectoration continued and the pain 
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on April 19, 1917, when the physical signs were found 

before excepting that the rales extended a little farther upvar 


as 


‘‘Ei, ation ivas negative for tubercle bacilli on several 

^Culture? ApriU9, 1917, showed pneumococci type IV predonn- 

nating with few Staphylococci aureus. ...... , 

Roentgen-ray examination, April 23, 191/, showed slight increased 
density of the pulmonary markings in both lower lobes. 

Case XVII— R. S., female, aged forty-turn years; first seen 

June 30, 1910. * , . . . . ^ , .. 

Previous History. The patient gave a history of pam in the left 
side, with cough and expectoration sometimes streaked with blood, 
three years previously. After several months a diagnosis of pul- 
monary tuberculosis was made and the patient spent nearly a year 
at Stony Wold Sanatorium. 

Present History. At the time she came for examination she still 
had a little cough, no expectoration. She felt rather weak, although 
her weight and general nutrition were normal. 

Physical Examination. There was a slight dulness ; normal breath 
sounds, numerous moist rales from the angle of the left scapula to 
the base. 

Course of the Disease. * She was observed for about three months, 
during which time she had no fever; she felt rather weak and com- 
plained of pains in the left chest. There was very little cough. 
She then went to a sanatorium at Bedford Station, where she stayed 
about four months. She gained weight and her general condition 
improved. She was next seen March 16, 1911, when the physical 
signs were the same as before. Since that time she has been seen 
at regular intervals, and on every occasion the physical signs have 
persisted as at first. At times there would be a little exacerbation 
of the symptoms, with slight cough and occasional slight fever, 
99° to 100°. The pain in her left shoulder-blade has always been a 
marked symptom. During this time her general condition has failed 
somewhat, and when last examined, April 19, 1917, she felt weak 
and dragged out, had considerable pain in her left shoulder-blade 
t 8 w” 0rm S g The physical signs remained 

fat seen in M " '™ g ^ y " ^ P ° Umls le5s than whe " 

Sputum examination for tubercle bacilli were made frequentlv 

(D? n A^rtSS I 15 a wirT 8 1 th aegative results - Culture 

dominating? Cult Ami 20 m 7 3^3"°““ W Prc - 
IV markedly predlfatg. ’ ’ SWd P“ a “^occus type 

Tung puncture at that time showed no growth, 
tuberculosis complement-fixation test was negative. 
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Roentgen-ray examination (Dr. Iiirsch), April 20, 1917, showed 
diffuse intensification of lung markings throughout both lungs. 
The left diaphragm was high and irregular as by adhesions. 

Case XVIII. — P. L., female, aged thirty-five years; first seen 
November 19, 1913. 

Previous History. Had always been well. 

Present History. Nine months previously she contracted a cold 
in the head and cough. The cough had persisted ever since, worse 
at some times than at others. She thought she had had slight fever 
at times, but had kept at work regularly. 

Physical examination showed localized subcrepitant rales below 
the angle of the left scapula. No abnormalities on percussion and 
no breath sounds. 

Course of the Disease. The patient has been kept constantly 
under observation since that time. She has had recurrent exacer- 
bations, sometimes with coryza and always with increased cough 
and expectoration. The signs have usually been slight. In March, 
1914, there was a more acute attack with dulness, diminished breath 
sounds and very numerous moist rales over the entire lower lobe. 
No fever. One month later the signs had returned to their former 
extent. 

Examination on January 1, 1915, showed the chest almost entirely 
clear. 

She was seen on December 18, 1916. She had been very well, 
working regularly and was in good physical condition. Has had a 
few coughs and colds off and on. For the past few days she had a 
slight increase of cough and wheezing in the chest. On examination 
the rales over the left lower lobe were present over a small area 
below the angle of the scapula. When last seen January 19, 1917, 
these signs were distinctly less. 

Sputum examinations for tubercle bacilli were always negative. 
Culture, March 25, 1914, during a more acute attack, showed 
pneumococcus type IV predominating; few streptococci. Culture, 
December 18, 1916 (Dr. Avery) showed influenza markedly 
predominating. 

. Roentgen-ray examination was not made. 

Case XIX. — Mrs. H. Iv., aged thirty years; first seen Novem- 
ber 8, 1917. 

Previous History. Pneumonia at fourteen, pleurisy several 
times, always on the right side. The last attack was one year ago. 
She had always been subject to colds and cough but her general 
health had never been affected. 

Present Illness. On September IS, 1916, she had a bad cold in 
the head which was soon followed by marked cough and expectora- 
tion. Temperature was 99 ° to 100.5 °. Since that time she lias con- 
tinued to cough and expectorate, but has had no fever. She is now 
six weeks pregnant, and had been told that she had tuberculosis. 



unus: non-totekc^s womi infections, S25 

j«=5t*at^Ssi=3t 

Course of the Disease. It was recommended that the ^eri s 
pmntied and that the patient go to the country and rest. Hus " as 
done The patient returned with very much less cough and expec- 
toration. When she was next seen on December 15 she was very 
much improved but still had a cough and expectoration which was 
occasionally blood-streaked. The signs in the chest had not 

Cl The patient has been seen off and on ever since and has been doing 
extremely well so far as symptoms are concerned. When she was 
last seen March 17, 1917, she had no cough or expectoration lor 
several v r eeks; the signs in the right lov r er lobe persisted but were 
distinctly less marked. 

Sputum, examinations v T ere persistently negative for tubercle 
bacilli. Culture, November 9, 1916 (Dr. Avery) showed influenza 
predominating with fev r Streptococci liemolyticus, and few' pneumo- 
cocci type IV. 

Roentgen-ray examination December 15, 1916, showed increased 
densities in both lower lobes, particularly on the right side where 
the clouding was rather diffuse, suggesting pleural thickening. 

Case XX.— H. F., male, aged forty-one years; first seen Septem- 
ber 18, 1914. 

Previous History. The patient had pneumonia nineteen years 
ago. Since that time he has been rather subject to colds and coughs 
but in good general condition. 

Present History. Two years ago he was examined by a specialist 
in Montreal and told that he had tuberculosis in the lower lobe of 
the left lung. He rested for a month. Since that time he has been 
working regularly. He has had some pain in the left side which 
has been a little more marked of late, for which symptom he came 
for examination. 

Physical Examination. Over the entire left lower lobe there was 
a slight dulness, diminished vesicular breathing and numerous fine 
subcrepitant rales intensified by coughing. The patient was in 
good physical condition, had a normal weight, no fever or other 
constitutional symptoms; no cough or expectoration. 

Course of the Disease. The patient has been under periodic 
observation up to the present time at intervals varying from six 
nmndis to a year. He has had a slight cough and Lp^omtion 
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July 19, 1916, during an acute exacerbation, cultures showed 
Streptococcus viridans predominating. 

Roentgen-ray examination, October 25, 1915, was normal. No 
abnormal shadows over the left lobe. Slight increase of the hilus 
shadows. No abnormalities in the parenchyma of the lung. 

January 15, 1917, roentgen-ray showed increase of the root 
shadows with a number of calcareous tubercles at the left root. 
Pulmonary markings somewhat intensified in both lower lobes, 
less marked on the left side than on the right. 

Case XXI. — E. F., female, aged fifty-three years; first seen 
November 12, 1915. 

Previous History. Double pneumonia at twenty-one when she 
was very ill, the onset being sudden with a chill and the attack 
coming on as a complication with measles. Fourteen years later 
she had the grippe with sighs in both lower lobes and a diagnosis of 
pneumonia was made. She was sick five weeks with only a mod- 
erate amount of fever. The cough lasted a month longer. Seven 
years ago she had a recurrence of the cough with expectoration 
with slight fever for a few days, the cough lasting for six weeks 
with very little constitutional disturbance. Three years ago she 
had an attack similar to the last which lasted about three weeks. 

Present illness began two months before the patient was first 
seen with cough and expectoration. She kept at work for a month. 
She gradually developed a slight temperature, 100° to 101°. She 
went to bed and the fever subsided in a week. The cough and 
expectoration continued but gradually improved. A diagnosis of 
active tuberculosis had been made. 

Physical Examination. Over both lobes, particularly on the left 
side, there was slight dulness and very numerous and very moist 
rales; no changes in breath sounds. The patient at that time had 
no fever and was feeling very well. 

Course of the Disease. She continued to improve and on Novem- 
ber 12, 1915, the signs had almost disappeared on the right side, 
and were markedly diminished although still present in the left 
lower lobe. The patient then went South and was next seen June 2, 
1916. She had had no coughs or colds or expectoration and was 
feeling very well. Examination showed a few rales below the 
angle of the right scapula and a very slight dulness over the entire 
lower left lobe. 

Sputum examination November 13, 1915, showed pneumococci 
type IV in almost pure culture. 

Rocntgcn-ray examination June 2, 1916, showed marked increase 
of vascular markings throughout both lungs, more marked on the 
right side. At the right base there was irregularity of the dia- 
phragm, apparently due to adhesions. 

Case XXII. — Mrs. W. C., aged forty-five years; first seen 
April 21, 1915. 
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Previous History. For several years she lias been subject to 
bronchial colds and cough, at varying intervals during which time 
she occasionally felt a little bit feverish, but had no marked dis- 
turbance of general health. During the past winter these symptoms 
have been particularly marked. 

Present History. For the past two weeks the patient lias had the 
grippe with slight fever and marked increase of cough and expec- 
toration. She had been treated for pulmonary tuberculosis and her 
illness was considered as such by me for several months. 

Physical Examination. Distinct dulness, diminished breath 
sounds, numerous moist rales over the entire left lower lobe, few 
pleuritic sounds over the left axilla. 

Course of the Disease. The patient has been under continuous 
observation since that time. At times she lias had practically no 
symptoms, but the signs in the chest have never changed and at 
various times there lias been a little fever with an increase of cough 
and expectoration which lias sometimes been bloody, and there has 
been recurrent dull pain in the left side. 

Sputum examinations have been persistently negative for tubercle 
bacilli. Culture, November 9, 1916, showed Streptococcus 1 viridans 
predominating with few Staphylococci aureus. 

Roentgen-ray examination January 14, 1916, showed slight 
increased density in the left lower lobe. The heart was slightly 
displaced toward the left. 
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REACTIONS TO ALTITUDE IN THE TUBERCULOUS. 

By David C. Twichell, M.D., 

ALBUQUERQUE, NEW MEXICO. 

C. Theodore Williams, of London, for forty years head of the 
Brompton Load Hospital for Consumptives, said in 1903, in Phila- 
delphia, at the International Conference on Tuberculosis: "Of all 

tho mn 1 ?/ CS ° f n nsum ? tive P atients the high altitude cases yielded 
relapses! ,,faV ° rab 6 ^ tS ’ ^ what 1S most im P ortant > the fewest 



S28 twichell: reactions to altitude in the tuberculous 

My opportunities for observations on the tuberculous have been 
obtained by ten years’ work at Saranac Lake, N. Y. (altitude 1700 
feet), one year in Lower California (near sea level), one year at Silver 
City, N. M. (altitude 6000 feet), two years at Albuquerque, N. M. 
(altitude 5000 feet). Most of my training in tuberculosis has been 
in the school that discounts the value of altitude in the treatment of 
this disease. 

The following is a brief summary of the changes that take place 
in the blood, blood-pressure, and tuberculous symptoms upon 
removal from a low to a high altitude. 

Increase of Red Blood Cells. All investigators who have 
worked along these lines are agreed that the red corpuscles are 
increased by a high altitude. Zuntz showed that the activity of 
the red bone marrow, as shown by its hyperemia and increased 
number of nucleated red cells, was accelerated by low barometric 
pressure. 1 

The findings of the Anglo-American Expedition to Pike’s Peak 
showed evidence that this increase was actual and not relative. 
The work of Wenzirl at the University of New Mexico, at Albu- 
querque, demonstrated that this increase of red cells was very prob- 
ably only temporary. The period of abnormal increase varying in 
different individuals. 2 

Increase of Hemoglobin Content. It is an established fact, 
I believe, that high altitudes raise the hemoglobin content of the 
blood. 

Increase of Mononuclear Lymphocytes. To Gerald B. 
Webb, of Colorado Springs, belongs the credit of the pioneer work 
along these lines. 3 A control experiment carried on in New York 
City under Dr. Hastings, at the Cornell Medical School, and under 
Rosenberg, in Colorado Springs, gave the following conclusion: 
“It is safe to assert that at an elevation of 6000 feet the large 
lymphocytes are absolutely increased in the circulating blood by at 
least 20 to 30 per cent.” 

Increase of Blood Platelets. Gerald B. Webb has demon- 
strated an increase of platelets in altitude. The function of the 
platelets is not clearly understood as yet. My personal observations 
have not covered this line of work. 

Modification of Blood-pressure. There is a wide difference 
of opinion on this subject. A number of observers at altitudes 
have noted an increase; others that the readings are the same as at 
sea level; and others that the pressure is lowered. This variance 
is in part due, in my judgment, to our unstable knowledge on the 

> Holienklimn und Bcrgwanderungen, 1906. (Review of same by Sewall, Int. 
Clin., 1906, vol. iv, 16th ser.) 

’Weinzirl and Magnusscn: Further Observations on Increase of Blood Counts 
Duo to Altitude, Jour. Am. Med. Assn., May 2, 1913. 

j Webb and Williams: Some Hematological Studies in Tuberculosis, Tr. Nat. 
Tuber. Assn., Fifth Annual Meeting. 
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whole subject of blood-pressure and to imperfect and 
technic. It is a fact that the insurance companies make no allowance 
for any possible variation in blood-pressure due to altitude m then 
examinations. My conviction from my own observations is that 
very probably there is a temporary change of blood-pressure which 
more or less corresponds with the blood changes. . 

Tuberculous Symptoms. In clinical observations the incidence 
of cough, expectoration, and fever are not strikingly alteied iy 
residence at altitude in my judgment. As to the gain and loss of 
weight, my observations would* point to marked difference in 
treatment at low and high, dry altitude. At sea level and low 
altitudes under the routine of rest and full diet, as a general rule, 
we look for marked gain in weight in all stages of the disease in which 
the prognosis is favorable. My observations at Albuquerque, with, 
its low humidity and altitude of 5000 feet, point to the fact that 
cases in the earlier stages of the disease and in the moderately 
advanced stages respond by a large gain of weight under the routine 
of rest and full diet quite similar to such cases at low altitudes. On 
the other hand, advanced, semiehTonic and chronic cases are liable, 
in my experience, to lose weight or not gain weight, or gain very 
slowly, on coming into an altitude, especially in the dryest seasons, 
in the face of clinical evidence of improvement in symptoms, signs, 
and general well-being. 

Night-sweats. In high and dry altitude this symptom is of 
very rare occurrence, except for the first few nights after coming to 
an altitude. Even in cases that have suffered from night-sweats 
for a long period this symptom ceases abruptly on coming to 
an altitude without medication of any kind. Even in terminal 
collapse, night-sweats are comparatively rare or slight in altitude. 

Hemorrhages. Hemorrhages from the lungs, in my experience, 
contrary to preconceived ideas, would seem to be rarer at altitudes 
than at lower levels. 

Pleurisy with Effusion. Pleurisy with effusion is of more rare 
occurrence in altitudes than at lower levels. 

Tubercle Bacilli in the Sputum. It is claimed that tubercle 
bacilli are more promptly lost from the sputum in altitudes than at 
lower levels. A control experiment by the writer is the only definite 
data to which I have access. The percentage of loss of tubercle 
bacilli from the sputum at the Trudeau Sanatorium for a year in 

f imn f f °° per cent Trudea » l^s an altitude 
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A theoretical consideration of the phenomena observed in blood 
changes on coming to an altitude may be discussed, in my judgment, 
on the basis of a general circulatory change due to the lowered 
atmospheric pressure encountered. My conviction is that the 
circulatory mechanism permanently works to better advantage 
at altitudes of moderate degree, say 5000 to 6000 feet, than at sea 
level. It may be that the lowered atmospheric pressure at first 
causes a disproportionate dilatation of the venous and arterial 
systems, and so increasing the capacity of the blood cavities of the 
body. The blood-forming organs would respond to such an increased 
capacity as they would to loss of blood by increasing the elements 
of the blood. When the tone of the circulatory apparatus had been 
regained by adjustment to altitude the blood elements would again 
approximate normal. Such an increase of blood elements, if even 
only temporary, might be of distinct advantage in disease conditions. 
I believe that it is an undoubted fact that the circulation is altered 
in coming into an altitude. There may possibly be a temporary 
partial stasis of the whole venous circulation, due to anatomical 
reasons, that is, the thinner walls of the veins as compared with the 
arteries, and this possibly most marked in the pulmonary and 
abdominal venous circulations. This phenomenon may be of more 
or less degree, varying with the individual and the individual’s 
vitality and tone. Such a partial venous stasis might have a distinct 
beneficial effect on disease lesions, following the theory and results 
obtained in Bier’s hyperemia treatment. 

Theoretically, it would seem that such a venous stasis, in the 
case of pulmonary disease would induce venous bleedings on coming 
suddenly to an altitude, and such is, I believe, the case. On the 
other hand, my conviction is that when adjustment to altitude has 
taken place the circulation works easier and to better advantage, 
so accounting for the comparative rareness of hemorrhage, in my 
observations, at altitudes of from 5000 to 6000 feet. 

Parallel with this purely mechanical suggestion of an explanation 
of the observed phenomena of blood changes in altitude should be 
considered the theories offering an explanation along a different or 
supplementary line of reasoning. 

Sewall offers the following possible explanation for the phenomena 
of mountain sickness: It is, he says, a metabolic disturbance, which 
is directly prone to effect newcomers in high altitudes, which is 
directly responsible for many of the phenomena, expecially of a 
psychic nature of this disorder. Mountain sickness is a curious 
symptom-complex manifested in very various degrees by people 
who mount comparatively suddenly to high altitudes. In Europe 
the disorder is said to be manifest at levels as low as 9800 feet. In 
America the critical level is considerably higher. The subjective 
symptoms are those of dyspnea, especially on exertion, and a feeling 
of oppression in the chest. Disgust for food and nausea leading to 
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vomiting give name to the disorder. The sufferer is absorbed in Ins 
own misery and the mental disturbance may proceed to temporal > 
alienation. The skin and lips are blue, the circulation and lespna- 
tion distressed, and the slightest exertion exaggerates intolerably 
all symptoms. The inhalation of oxygen gas relieves at once, loi the 
time, the morbid condition. After a quiet sojourn of two or three 
days at the altitude provoking the sickness the body usually becomes 
accommodated to the new conditions, cyanosisof the skmdisappcn rs, 
the lips become red again, and the pulse and respiration return to 
about normal. 

Sewall says that an important factor, if not the internal exciting 
factors, lies in circulatory disorder -resulting in accumulation of 
blood in the venous system through inefficient heart action, and that 
the anoxemia would early depress the cardiac function. This would 
inevitably lead to plethora of the lungs and general venous system 
and provoke the clinical symptoms characterizing the disorder d 
The marked increase of hemoglobin in altitude might seem, as 
Sewall says, a paradox of nature in the provision of an excess of 
oxygen-carrying material in proportion to the diminution of oxygen 
to be carried. On the other hand, the conception is incontrovertible 
that the hemoglobin of the body is not only a carrier but a storehouse 
for oxygen, and the excess of this stored oxygen must be greater 
the lower the oxygen pressure in the alveolar air in order to meet the 
demands of muscular activity. 

In recent researches carried out on the top of Pike’s Peak, altitude 
14,100. feet, Haldane, Henderson, Douglass and Sclmeider have 
apparently fully confirmed the view that active absorption of oxygen 
by the alveolar epithelium is an important, if not the only, force 
behind its appropriation by the blood when the C0 2 tension in the 
alveolar air falls below a certain critical tension. 

It has been shown by Zuntz and others that the suboxidation of 
the tissues resulting from a critical lowering of alveolar oxygen 
tension is accompanied by the accumulation of acid. substances in 
the blood, especially of lactic acid. These acid substances in the 
blood stimulate the respiratory center and lower its “threshold of 
irritability for C0 2 , so that the center is- excited to work under the 
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altitude, as compared with the experience of such cases at lower and 
more humid levels, can be discussed, in my judgment, with the 
established fact of the practical absence of night-sweats in the 
tuberculous in the semi-arid regions of the Southwest. It might 
be added that such cases later in their course, if they obtain a good 
arrest and become free of the chronic toxemia of their disease, in 
many instances make a large gain in weight. 

It may be that a high, dry altitude has the double effect of improv- 
ing the circulation in the deeper tissues, so liberating the toxins in 
a disease focus into the circulation, preliminary to their execretion 
through all excretory channels; while the low humidity of the 
surrounding atmosphere leads to very rapid evaporation and activity 
of the excretory function of the skin. This very rapid and constant 
evaporation from the skin resulting in practically no sensible 
perspiration, consequently no night-kweats.’ 

The loss of weight in certain types of cases, coincident with 
improvement in the pulmonary lesion and the general well-being in 
other respects, may be accounted for through the same mechanism. 
The increased excretory function of the skin in dry climates results 
in the greater elimination of toxins by this channel, but these toxins 
— kno^vn in the case of tuberculosis to be direct fat tissue destroyers 
— in their passage through the subcutaneous tissues may lead to a 
greater proportionate destruction of adipose tissue. 

On the other hand, this loss in tissue may be compensated for 
in the body economy by the direct elimination of more toxin and 
easement for the intestine and kidneys in their functioning. Evi- 
dence of this is seen in the often very marked improvement in diges- 
tion in these cases. 

In very far-advanced types of cases with more or less active 
symptoms I have observed that on coming into dry altitude this 
increase of toxins thrown into the circulation and their elimination 
with the resultant rapid loss of tissue and strength may tend to 
hasten a fatal issue of the disease. 

It might be noted here that, in my observation, the cause of 
death in far-advanced cases in dry altitude is, as a general rule, an 
overwhelming toxemia not associated with marked general edema, 
as is very commonly observed at lower levels with high humidity. 
Rapid extreme emaciation is common in these cases. 

Another aspect of the clinical observation of tuberculous cases 
in altitude might well be considered in this discussion. 

Direct reaction to altitude as show by clinical symptoms is 
observed in a large proportion of tuberculous cases on coming into 
an altitude. This reaction may be immediate on arrival with 
symptoms of increased shortness of breath, increased cough and 
expectoration, cyanosis more or less marked, a possible tendency to 
slight venous oozing of blood in hemorrhage cases, and an increase 
of moist sounds in the lungs. (This fact I have controlled in numer- . 
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ous cases by the report of most careful examiners who have referred 
cases from lower altitudes.) 

This immediate reaction usually subsides promptly m a few days. 

A certain proportion of cases show no such reaction at all. Roughly 
speaking, long-standing cases with comparatively small areas of 
involvement are the least apt to show this type of reaction to 
altitude. 

A second class of reaction to altitude has come under my observa- 
tion, and may occur sooner or later after coming into an altitude. 
It' is such a reaction in the course of a chronic tuberculosis as all 
have observed wherever the disease is treated, but is more marked 
in its degree and results than I have been accustomed to observe 
at lower levels. The symptoms of a marked sudden toxemia are 
observed in this type of reaction, high fever, rapid pulse, complaints 
of nervousness associated with insomnia, and even at times a 
cerebral irritation, leading to a tentative diagnosis of threatened 
meningitis, attacks of diarrhea, and signs of increased inflammation 
in the lungs. These reactions simulate closely a real relapse in the 
disease, and are often so designated. 

The recovery from these reactions is usually a quite rapid sub- • 
sidence of symptoms, as is seen in the case of the classical tuberculin 
reaction. They are frequently followed by periods of marked im- 
provement in the signs and symptoms of disease, as is also observed 
after artificial tuberculin reactions. 

In a rarefied atmosphere the muscles of the chest and neck tend 
to work harder. Blood and lymph tend to flow more freely in these 
parts. It is conceivable under these circumstances that the sweep 
of blood and lymph around lesions in the lungs may tend to wash 
out the bacterial products into the general circulation, producing 
the symptoms observed, with possibly some antibody formation 
in the process, and to be followed by the elimination of these toxins 
through the usual channels. 

Altitude has an undoubted effect on the circulation and on the 
quantity and quality of the blood. Low humidity has a stimulative 
effect on the excretory function of the skin. Sunshine has been 
demonstrated to have a healing effect on.certain tuberculous lesions 
when its rays are allowed to strike the naked body direct. These 
rays act powerfully in the rarefied air of altitudes and due to the 
coincident low humidity prevailing in the Southwest do not tend to 
induce debilitation in the human organism, as observed by Woodruff 
m the tropics, where great humidity combines with heat under 
excessive insolation. 6 

It would seem reasonable to see in this combination of facts some 
definite scientific basis for the time-honored faith in the superior 
, iea hng and curative effect of altitudes in the treatment of tuber- 
culosis. 


5 Woodruff: 
1905, 1 viii, 1005. 


The Effect of Tropical Life on White Men, Med. Rec., Now York, 
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PAROXYSMAL TACHYCARDIA IN CHILDREN. 

. By Henry ICoplik, M.D., 

NEW YORK. 

(From the Children’s Service, Mt. Sinai Hospital, New York, N. Y.) 

Simple paroxysmal tachycardia occurring in children below the 
age of ten years is admittedly rare, especially if unaccompanied 
by valvular lesions of the heart. The cases which form the basis 
of this commimication are few, but they have the virtue of being 
among the youngest cases thus far reported, and for this reason 
are most instructive. In Case 1 at least there is a clue as to 
the possible origin or causal factor of this condition. In these 
children not only is the picture of the disease fully developed, but 
the cases show many points of approach to adult cases, at the 
same time points of difference which make them studies of 
great interest. Lewis in 45 cases of tachycardia, accompanied or 
unaccompanied by cardiac lesions, either of valves, muscles, or 
arteries, mentions only one case below ten years of age, that of a 
child aged six years. He states the actual age limits as six to seventy- 
five years, the highest incidence twenty to thirty years, the disease 
occurring more frequently in the male sex. I will not enter here 
into the general history of paroxysmal tachycardia, which is founded 
upon the phenomenon as seen in the adult; such does not interest 
us now. There is no communication, excepting isolated cases, 
in the literature on this condition as it occurs in children. I am 
inclined to the belief that the condition is not so rare among children 
as we would be led to believe from the fact of its dearth of a litera- 
ture. The new instruments of precision in the study of cardiac 
disease must in the future bring to light new cases which will give 
us a more definite idea of its frequency and other facts which are 
now unobtainable. My own cases came to me quite accidentally 
in the course of an uncommonly large cardiac material, and I have 
been aided in fixing the authenticity of the clinical diagnoses by 
means of cardiogram tracings, some of which accompany this paper. 
All these tracings were made in the cardiogram laboratory of the 
Mount Sinai Hospital, under the direction of Dr. B. S. Oppen- 
heimer. The first case, which is the youngest on record, is clinically 
of great interest, inasmuch as the child came to me with a history 
that two weeks before I saw him he had suffered from an angina of 
some duration; he had not made a prompt recovery, but had 
suddenly, after a tedious convalescence, passed into the condition 
which I will describe. 

Case I (October 21, 1915). — A. A., male, aged twenty-two 
months; an only child; father and mother healthy young people; 
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mother had no miscarriages; normal delivery; fed on the breast 
for eleven months. When an infant had laryngismus stridulus; two 
weeks before the present illness he was ill with angina and bronchitis; 
when brought to me had been in this state for a day or more. He 
was much cyanosed and there was a general edema over the surface 
of the body; there was great dyspnea; the patient lay curled up 
on his side, which was the only position in which he could catch his 
breath with comfort. The examination of the lungs showed dulness 
and increased vocal resonance over the lower lobe behind on the right 
side. The liver was felt enlarged and soft some distance below the 
free border of the ribs; the spleen was much enlarged; the pulse 
could not be counted at the wrist, but over the apex varied from 224 
to 280 ; the dyspnea was great. The case acted on the first visit in 
the manner seen in sudden cardiac failure in infectious diseases, 
such as in pneumonia in children or complicating diphtheria. The 
prognosis was placed seriously, and his physician advised to ad- 
minister digipuratum intravenously. After a few days the heart 
quieted down, became slower, and in four weeks not a trace of the 
above attack was left. It seemed as though the boy had been saved 
by the prompt treatment. Two months after the attack the father 
noticed that the patient had spells of “cardiac irregularity” or 
palpitation, and with the cooperation of his physician (Dr. Doughty) 
I took him into my hospital service for future study. The subse- 
quent history is best told by the hospital entries: 

January 30, 1916. Physical Examination. 

General condition: Child, very well nourished; color good. 

Head: Frontal and parietal bosses. 

Eyes, ears, nose: Negative. 

Mouth: Tonsils enlarged but not inflamed. Throat and tongue 
clear. 

Neck: No rigidity. 

Glands: No adenopathy. 

Chest: Moderate beading of ribs and Harrison’s groove. When 
child cries there is marked inspiratory recession of the lower sternum 
and xiphoid. 

Lungs: Clear. 

Heart: Not enlarged; sounds of good force and quality. No 
murmurs. 

Pulse: Equal; regular; good volume; tension. 

Abdomen: Relaxed. 

Liver: Edge felt one finger-breadth below ribs. 

Spleen: Not felt. 

Genitals: Negative. 

Extremities: Knee-jerks. 

Synopsis: Frontoparietal bosses; beading of ribs; Harrison’s 
groove; depression of lower sternum. 

February 2. This morning patient in a quiet condition after 
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a slight crying spell; has pulse rate of 288. Slight edema of eye- 
lids. While in an apparently quiet condition and playing, 240. 
A third count makes it 270. Slight edema of surface. No enlarge- 
ment of liver. No cyanosis. In a second crying spell the pulse was 
126. 

12.30. Crying. Heart rate 104; slowing especially on strong 
inspiration. 

February 3. Electrical galvanic test: AO and AC greater than 
KO and KC. AC and AO at 1§ milliamperes. Tetanus with AO 
and AC of 3| milliamperes. 

February 3. Electrocardiograms are normal in an interval of 
tachycardia. 

February 4. During a crying spell pulse rate was 132 per minute. 
Apex in sixth space 6 cm. from median line. Right ventricle 2 cm. 
from median line. No dulness behind sternum. Heart sounds 
normal. 

February 1. Urinalysis: Acid; microscopically, negative. 

February 2. Acid, 1030; microscopically, negative. 

• February 5. Roentgen-ray report: roentgen examination of the 
chest does not show any definite evidence of an enlarged thymus. 
The heart is approximately normal in size and shape. 

The patient was readmitted to my hospital service February 
1, 1917, for further study, with the history that until October, 1916, 
he had been quite well, of course, under the care of his physician, 
who under my direction had given him digitalis. The drug was 
not well borne, however, the pulse being depressed at one time below 
60 per minute. Since October the patient had had five attacks of 
tachycardia - , observed by the parents. At these times they had 
learned to know of the attacks, as the boy would complain of feeling 
tired and would lie down. During the preceding summer he had no 
attacks. A week before readmission he had a sharp pain in the 
precordium during the attack, with drowsiness. 

The patient was readmitted to the hospital February 1, 1917. ’ 

Physical Examination. General condition: good; well nourished; 
not acutely ill. 

Head, face, neck, eyes, ears, and mastoids: Negative. 

Mouth: Tongue moist; coated; teeth good; tonsils both enlarged. 

Chest: Expansion fair and equal. 

Lungs: Clear. 

Heart: Normal in size and position. No murmurs or accen- 
tuations. 

Pulse: Equal, regular; fair tension; normal rate. 

Abdomen: Soft; rounded; generally tympanitic; ulcer; no 
masses; no rigidity. 

Liver: Upper border, fifth rib; lower border, edge felt 3 finger- 
breadths below costal margin. 

Spleen: Not felt. 
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Kidneys: Not felt. 

Synopsis: Palpable liver. 

February 2. Pulse rate 270 (?) ; counting with stethoscope f of 
a minute, 43 to 45 (Dr. Koplik). 

Apex during attack 7£ cm. to left of median line; right side 3| 
cm. from midline. 

Liver and spleen: Not palpable. 



Fio. 1 


Color: Normal; no cyanosis; very slight puffiness under eyes. 
When undisturbed there is tendency of child to lie on side. 

February 3. Pulse 168. 

February 5. Pulse 10S by auscultation; patient sitting and 
happy. 

February 6. Pate 96. 

February 7. Tonsils enlarged, particularly on left side. 
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Electrocardiogram, February 2, 1917, 493. The rate is 255 per 
minute. The tachycardia is regular, of auricular origin (auric- 
ular tachysystole). The R waves are small in lead I, normal 
in size in leads II and III. The wave which appears to be the T 
wave is upright in lead I, inverted in the other two leads. P and T 
cannot be positively identified. 



Fig. 2 


Electrocardiogram, February 6, 1917, 498. The electrocardiogram 
shows a return to normal rate. The T waves in lead 1 and II are 
unusually tall and prominent. The P waves are also prominent 
and slightly angular. Except for the tall T waves the electrocardio- 
grams are now normal. 

Discussion. This case is remarkable, first having been observed 
in the primary attack after an attack of the grippe, in which the 
symptoms were those of an acute break-down or weakness of the 
heart, with exceedingly rapid rate and signs of weakness of the 
heart in edema of the general surface of the body, cyanosis, swelling 
of the liver and spleen, and great dyspnea, as seen only in impending 
death. An improvement and apparent cure took place, and then a 
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period of comparative comfort and freedom, followed by regular 
attacks of paroxysmal tachycardia of varying duration. One attack 
in the hospital lasting a few hours and another fully twenty-four 
hours. The spleen and the liver never enlarged to the extent in the 
subsequent as in the first attack. The cyanosis did not reappear 
nor did the general edema after the first attack. During the habitual 
attacks or paroxysms the boy was not uncomfortable. He would 
at times sit and play with a rate of 204 pulse, at others would lie 
quietly in his crib, pale, eyelids slightly puffy, and say he felt tired. 
Otherwise between the attacks he impressed one as an exceedingly 
bright, active child of good color, with marks of early rachitis. It 
is possible in this case to assume that the first attack of influenza 
was the starting-point of his affection and that the cardiac collapse 
of the first attack was the forerunner of the subsequent attacks, 
and that in this case there was a serious involvement of the myo- 
cardium as the result of the influenza. A tachycardia was thus 
established on the foundation of some form of infective myocarditis. 

Case II. — The second case which I have to report came under 
my notice when the patient was three years old. The previous 
history taken in my office states that as an infant her physician, when 
she was six months of age, told the parents the baby had a rapidly 
beating heart. This was brought to their notice every few months, 
and the symptoms had subsided, or were not noticed again, until 
three months before she was seen by me. A physician again told 
the parents that the child’s heart was weak. I then sent her to my 
service for study. 

J. S., female, aged three years, admitted to the hospital April 
21, 1916. 

Family History. Father and mother living and well; one sister, 
six months old, well. 

Past History. Normal delivery;- weight at birth eight pounds. 
No other illness up to the present. Had tonsillitis. Has not had 
measles. 

Present Illness. Patient has had attacks of palpitation for the 
past three months. The last attack still persists. Patient has 
no dyspnea; does not cough. No bloody expectoration. When she 
gets her paroxysmal attacks, patient feels like vomiting, but only 
does so on rare occasions. No gastro-intestinal symptoms; no 
urinary disturbances. Has no visual or aural disabilities. Appetite 
poor. 

Synopsis: Palpitation occasionally for three months. 

April 21: Physical examination (a few hours later). 

General condition: Good. Patient fairly well nourished. 

Head: Well formed. 

Face: Negative. 

Eyes: Negative; no petecliine, palsies, icterus, or nystagmus. 

Ears, nose, mastoids: Negative externally. 
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Mouth: Teeth in good condition. Tongue coated and moist. 
Throat clear. Tonsils enlarged. No exudate. 

Neck: Negative. 

Chest: Well formed; expansion fair and equal. 

Lungs: Anterior and posterior, negative; no dulness or rales. 

Heart: Apex beat not seen or felt; no thrills or abnormal 
pulsations. Upper border, third rib; right border, right sternal 
margin; left border, two and a quarter inches from median line. 
Action regular; fair force; extremely rapid (240 at apex); sounds 
clear; no murmurs; no accentuations. 

Pulse: Equal; regular; rapid. 

Abdomen: Lax; tympanitic. 

Liver: Upper border sixth space to one-half inch below costal 
border, where edge is distinctly felt. 

Spleen and kidneys: Not felt. 

Skin: Negative. 

Glands: Negative. 

Spine: Negative. 

Extremities: Upper, negative. No clubbing of fingers or incurving 
nails. 

Extremities: Lower, negative. < 

Synopsis: Cardiac condition. 

May S: Child in bed, quiet, smiling. Pulse rate 228. 

May 8: Electrocardiogram No. 168 shows a tachycardia of 
approximately 250 ventricular beats per minute. The P waves 
(auricular) cannot be identified, but are probably combined with 
the T waves, probably falling on the descending limb of the wave. 

Heart action is regular, the ventricular complexes during the 
tachycardia resembling the ventricular complexes taken on April 
22, when the heart action w r as comparatively slow, so that one 
may assume that the impulses during the paroxysm of tachycardia 
are supraventricular in origin. It may be safely said that the 
tachycardia is not ventricular in origin. 

May 25. Electrocardiogram taken in an interval in which there 
was no tachycardia shows a pulse rate of 108 beats per minute. 
The P wave is tall in lead I. The T wave is inverted in lead II. 
The P wave in lead III is well marked and upright. 

May 26. The record of electrocardiogram is the same except that 
in lead III the P wave is so little marked as to be indistinguishable 
and in certain cycles is diplasic. 

Discussion. In this case I saw the child when the cardiac 
condition was well established and observed the attacks of tachy- 
cardia then. The objective symptoms were few; the child would 
sit up in bed and play with the heart beating at an incredible rate. 
The attacks were paroxysmal, and in the interval the child, though 
pale, was not noticeably a sick child. In an attack the child was 
pale and nervous, but only slightly so; irritable; no swelling of the 
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liver or spleen; no puffiness of the face with simply an indisposition 
to be disturbed. The child slept well ; appetite was good ; there were 
surprisingly few symptoms objectively and subjectively. 


1 
i 

j 

i 

l 




Case III. — The third case which I have to report has been under 
observation for two years in my service at the hospital, having been 
readmitted twice for his malady. He presents several features, in 
addition to those observed in the other cases, which I will try to 
bring out. 

S. P., male, aged ten years, admitted June 16, 1915; discharged 
August 25, 1915. 

Diagnosis. Paroxysmal tachycardia; auricular flutter. 

Chief Complaint. Cardiac palpitation. 

Family History. Father and mother are living and well. Three 
brothers and sisters are living and well. 

Past History. Had measles; no scarlet fever; no sore throats. 

Present Illness. Two months ago (?) patient had abdominal 
pains and vomited often. No cardiac palpitation noted at this 
tune; child did not appear to be weak and played around. Five 
days ago began to vomit again, at this time cardiac palpitation was 
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noted and tlie child became very weak and was unable to walk up 
steps. Bowels constipated. 

Examination. General condition fair; moderate cyanosis of 
lips and ears. 

Mouth: Both tonsils contain cheesy follicles, are ulcerated, and 
contour irregular. Palpable externally. 

Nodes: Cervical; axillaries and inguinal nodes palpable. 

Skin: Scars on chest and abdomen. 

Lungs : Negative. 

Heart: Upper border, third rib; right border midstemal line; 
left border, three-quarter inches to left of midclavicular line. Apex 
in sixth space. 

Pulse: Absolutely irregular periods of tachycardia followed by 
slow pulse, the beats of which are irregular. 

Heart: Action is irregular; first rapid and then slow; sounds of 
poor quality and valvular in character. No murmurs. Apex beat 
200 per minute. 

Liver: Sixth rib to one finger-breadth below umbilicus. Liver is 
tender on palpation. 

Spleen: Not felt. 

Extremities: Knee-jerks present; no edema. 

June 29. Heart rate slow, between 70 and 80 per minute. Action 
irregular in force and rhythm. No murmur heard. 

July 1. Marked tachycardia. Apex rate 208. No murmurs 
heard. Pulse rate difficult to count, small beats being missed about 
130. Observed to have continued twelve hours (morning and 
evening rounds). 

July 2. Cardiac rate 100, irregular. Pulse rate 54, very irreg- 
ular; pulse deficit 46. 

Cardiac rate 104, very irregular. 

July 5. Tachycardia lasting several minutes observed. There- 
fore observation of July 1 may indicate constant tachycardia of 
twelve hours’ duration. 

August 7. Pulse and ventricular rate equal and regular, SS per 
minute. Veins in neck, however, seem to pulsate much more rapidly 
— too rapidly to be counted. Venous pulsation seems to be rhyth- 
mical, now that ventricular action is slow and regular. 

August 9. Pulse rate 100 for two consecutive minutes. Occasional 
extrasystole present. 

August 16. Heart action still slow and moderately irregular. 

August 22. Heart action now perfectly regular, about 100 per 
minute. 

Temperature. June 16 to August 25, 98 to 99.2, with occasional 
rises to 100 or 100.2. 

Weight: June 21, 44 pounds 7 ounces; August 22, 50 pounds. 

Urinalysis: Usually amber; acid; specific gravity varied from 
1012 to 1022, on two occasions there was a faint trace of albumin, 
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microscopically there were white blood cells, and on June 25 there 
were occasional red blood cells. 

Readmitted: September 24, 1915. Patient was discharged from 
the hospital on August 25, 1915. Felt well until yesterday morning, 
when he had dyspnea and had slight epigastric pain and vomited. 
Toward evening his heart began to beat rapidly, causing distress. 

Examination: General condition fair; rather .marked degree of 
pallor; respiration increased; somewhat dyspneic. 

Eyes: Pupils equal; react to light; no petechias. 

Mouth: Teeth in bad condition; tongue moist. Tonsils moder- 
ately enlarged, irregular in contour. 

Glands: Few cervicals; axillaries and inguinal nodes palpable. 
Skin: Scar over epigastric region. 

Lungs: Negative. 

Heart: Action slow; regular; sounds are of good quality; no 
murmurs; no pulse deficit: no tachycardia. (On admission heart 
action was very rapid, 190 beats per minute, pulse 130.) 

Abdomen: Soft; lax; tympanitic; no fluid. 

Liver: Upper border, fifth rib, to one finger-breadth below free 
costal border, where edge is indistinctly felt. 

Spleen: Not felt. 

Genitalia: Negative. 

Extremities: Knee-jerks present; no edema. 

September 8. Cardiac rate during stage of tachycardia 270 
(during last few seconds heart was breaking into slow rhythm). 
Duration of tachycardia about two minutes, regular. Cardiac 
rate during slow period 104 and irregular. 

September 15. Heart action slow and regular. Liver has receded 
in size to costal margin. 

Temperature: September 24 to October 22, irregularly 98 to 100. 
Urine: September 24 to October 22, usually amber; acid; specific 
gravity varied from 1012 to 1024; microscopically occasional white 
blood cells. 

Laboratory Examination: September 20, Wassermann reaction 
negative. 

Readmitted October 2, 1916. 

Present Illness. Since leaving hospital two and one-half months 
ago patient has been at Rockaway Beach. Has had repeated attacks 
of cardiac palpitation, headache, and nausea, with free intervals 
of five days to two weeks. Present attack began fifteen days 
ago. 

Synopsis. Since leaving hospital two and one-half months ago 
repeated attacks of palpitation and nausea. Present attack, fifteen 
days’ duration. 

Physical Examination. 

General condition: Good. Patient comfortable, not acutely ill. 
Head and neck: Negative. 
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Mouth: Left tonsil shows small exudate; tonsils slightly enlarged. 
Teeth in poor condition. 

Thorax: Chest well and equally developed. Respirations free, 
equal. 

Lungs: Resonant throughout; no rales or rubs. 

Heart: Action regular; very rapid; sounds clear; no murmurs 
or thrills. Apex fifth space. 

Pulses: Equal; regular; extremely rapid. 

Liver: Upper limit sixth rib; lower border not felt below border 
of ribs. 

Abdomen: Rounded; soft; no masses or tender points. 

Spleen and kidney: Not felt. 

Abdominal reflexes: Present. 

Liver: Felt two inches below costal margin. 

Extremities: Normal knee-jerks. 

Skin and glands: Negative. 

Spine and joints: Negative. 

Synopsis: Cardiac condition. 

October 5. The tachycardia noted on admission has subsided. 

November 26. Tachycardia persists. 

November 29. Tachycardia has been present for the past 
twenty-four hours, which is only one of a series which has been 
continuous for the past few days. Impossible to fix exact duration, 
both at base and apex. Signs of irregularity and premature con- 
tractions. Pulse at wrist small but very rapid, 216 at right radial; 
left radial pulse not so distinct, cannot be counted. Apex 216, 216 
at base. 

November 29. Tachycardial attack still present. Pulse at wrist 
192. Pulsation of jugular of right and left side of neck. Slight 
puffiness of eyes and brownish color of face. Liver just palpable 
but not enlarged. Spleen enlarged. Child not uncomfortable. 

December 1. Attack still persists. Irregularity present. 

December 3. Tachycardial attack has ceased. 

December 9. Marked tachycardia this morning. 

Urinalysis. Clear; acid; 1014 to 1030; albumin occasionally, 
very faint trace; microscopically negative. 

The electrocardiograms taken in this case are exceedingly numer- 
ous, and may be summerized as follows: 

1. A condition of auricular flutter with varying degrees of heart- 
block 2 to 1 or 3 to 1. There were also ventricular extrasystoles 
arising from the right ventricle. 

2. An auricular tachycardia (auricular tachysystole) which in one 
cardiogram showed in leads I and II that every third auricular 
beat was blocked and not followed by a ventricular response. In 
lead III the auricular and ventricular beats were equal, the rate of 
both being 225. 

3. An auricular rate of at times 180 to 192 beats with ventricular 
rate depending on the grade of heart-block 2 to 1 or 3 to 1. 
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Discussion. This is a case of paroxysmal tachycardia in which 
the paroxysms may be very short, extending in one actual instance 
over three minutes and in another over forty-eight hours. In those 
paroxysms in which the attacks are prolonged it is to be assumed that 
there may be short periods of rest to the heart which have been 
interspersed in the prolonged attack. During an attack the rhythm 
of the heart is very irregular at times, and there are periods of 
auricular flutter with heart-block. Between the attacks the rhythm 
of the heart may be also irregular or show periods of block even 
when digitalis has not been administered. The duration of the 
attacks has been referred to. A study of the cardiograms shows that 
this case is one of auricular tachycardia, as is also the first case. 
The second case being particularly, according to the cardiogram 
report, one in which the impulses, during the paroxysm of tachy- 
cardia, are supraventricular in origin. A study of the pulse respira- 
tion ratio in cases 1, 2, and 3, are given here, with the reservation 
that the pulse counts were made in a clinical way at the wrist or 
carotid by nurses in the wards, and must be thus adjudged . As 
one would expect, a priori, the respirations are increased with the 
pulse rate, but there is nothing objectively approaching what we 
would name dyspnea. The children did not present the appearance 
of respiratory distress at any time. To be sure, they were confined 
to their cribs during the attacks. 


PULSE AND RESPIRATION RATIOS, 


January 30, 1916 
31, 1916 
February 1, 1916 

1, 1916 

2, 1916 
2, 1916 
2, 1916 
2, 1916 

2, 1916 

3, 1916 

3, 1916 

4, 1916 

4, 1916 

5, 1916 
5, 1916 
5, 1916 

5, 1916 

6, 1916 
6, 1916 

February 1 , 1917 

1, 1917 

2, 1917 

2, 1917 

3, 1917 

3, 1917 

4, 1917 

4, 1917 

5, 1917 
5, 1917 
5, 1917 


CASE I. 
Respiration. 

32 

28 

28 

24 
28 
44 
40 
32 
28 
30 
28 
32 
30 
30 

25 
28 

24 
28 
28 

26 
28 
26 

25 

26 

25 

26 
26 
26 

25 

26 


Pulse. 

124 

128 

120 

80 

76 

216 

136 

120 

84 

116 

96 

118 

100 

96 

118 

108 

88 

80 

128 

108 

(?) 180 

(?) 204 
180 
128 
96 
116 
120 
10S 
100 
104 
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PULSE AND RESPIRATION RATIOS. CASE II. 


April 


May 


June 


Juno 


July 


21, 1916 . 





Respiration. 

. 28 

Raise. 

156 

21, 1916 . 





. 36 

140 

22, 1916 . 





. 36 

108 

27, 1916 . 





. 26 

92 

1, 1916 . 





. 28 

100 

4, 1916 . 





. 24 

70 

S, 1916 . 





. 24 

228 

9, 1916 . 





. 24 

78 

11, 1916 . 





. 36 

200 

11, 1916 . 





. 26 

240 

17, 1916 . 





. 36 

200 

17, 1916 . 





. 28 

192 

20, 1916 . 





. 40 

108 

22, 1916 . 





. 28 

208 

25, 1916 . 





. 24 

92 

26, 1916 . 





. 24 

120 

27, 1916 . 





. 36 

212 

30, 1916 . 





. 24 

96 

1, 1916 . 





. 20 

92 

4, 1916 . 





. 20 

SO 

6, 1916 . 





. 36 

92 

7, 1916 . 





. 36 

250 

8, 1916 . 





. 44 

205 

8, 1916 . 





. 32 

160 

9, 1916 . 





. 28 

112 

10, 1916 . 





. 36 

200 

11, 1916 ' . 





. 38 

248 

12, 1916 . 





. 28 

100 

13, 1916 . 





. 20 

88 

14, 1916 . 





. 28 

110 

14, 1916 . 





. 26 

84 

15, 1916 . 





. 26 

84 

16, 1916 . 





. 20 

104 

17, 1916 . 





. 32 

128 

18, 1916 . 





. 24 

100 

20, 1916 . 





. 20 

84 

21, 1916 . 





. 24 

96 

22, 1916 . 





. 24 

120 

PUISE AND 

RESPIRATION 

RATIOS. CASE III. 


16 to June 

22, 1915 




Respiration. 

. 30 

Pulse. 

160 

16 to 

22, 1915 




. 24 

90 

23 to 

29, 1915 




. 24 

92 

23 to 

29, 1915 




. 24 

76 

30 to July 

6, 1915 




. 24 

94 

30 to 

6, 1915 




. 24 

80 

7 to 

13, 1915 




. 28 

96 

7 to 

13, 1915 




. 24 

80 

14 to 

20, 1915 




. 24 

100 

14 to 

20, 1915 




. 24 

80 

21 to 

27, 1915 




. 24 

102 

21 to 

27, 1915 




. 24 

80 

28 to August 

3, 1915 




. 24 

154 

2S to 

3, 1915 




. 24 

SO 

4 to 

10, 1915 




. 24 

104 

4 to 

10, 1915 




. 20 

80 

11 to 

17, 1915 




. 24 

96 

11 to 

17, 1915 




. 22 

88 

18 to 

24, 1915 




. 28 

112 

18 to 

24, 1915 




. 22 

88 


August 
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PULSE AND RESPIRATION RATIOS. CASE III ( Continued ). 



Respiration. 

Pulse. 

September 4, 1916 

34 

' 144 

10, 1916 

30 

136 

17, 1916 

28 

100 

24, 1916 

.... 24 

96 

28, 1916 

24 

108 

October 4, 1916 

24 

56 

15, 1916 

24 

88 

31, 1916 

24 

84 

November 10, 1916 

24 

162 (?), 176 (?) 

12, 1916 

..... 24 

80, 120, 110 

15, 1916 

24 

108, 64 

26, 1916 

24 

90 

29, 1916 

24 

162, 196, 8S 

December 5, 1916 

24 

60 

10, 1916 

24 

104 

12, 1916 

24 

112 

17, 1916 

24 

72 

26, 1916 

24 

54 

January 6, 1917 

24 

72, 80, 90 

14, 1917 

24 

70 

February 11, 1917 

24 

90 

16, 1917 

24 

84 

19, 1917 

24 

88 

March 2, 1917 

20 

72 

9, 1917 

24 

104 

11, 1917 

44 

160 

14, 1917 

20 

104 

17, 1917 

22 

80 

19, 1917 

24 

112 

19, 1917 

20 

84 

30, 1917 

28 

120 

April 1, 1917 

24 

104 


APRIL 5, 1917. A PAROXYSM, TACHYCARDIA. 




Pulse. 

Respiration. 

2.45 p.m. Attack started . 


. 144 

32 

3.00 p.m. 


. 20S 

44 

3.15 p.m. 


. 196 

40 

3.30 p.m. 


. 200 

40 

3.45 p.m. 


. 192 

38 

4.00 p.m. 


. 200 

40 

4.15 r.M. 


. 204 

42 

4.20 p.m. 


. 100 

(a pause) 26 

4.30 p.m. 


. 180 

40 

5.00 p.m. 


. 184 

38 

5.30 p.m. 


. 192 

40 

6.00 p.m. 


. 18S 

38 

6.30 p.m. 


. 180 

36 

7.00 p.m. 


. 184 

30 



S48 koplik: paroxysmal tachycardia in children 


APRIL 8, 1917. 






Pulse. 

Respiration. 

10.00 A.M. 

Attack started . 



. . 200 

40 

10.30 A.M. 




. . ISO 

40 

11.00 A.M. 

* 



. . 192 

38 

11.30 A.M. 




. . 196 

3S 

12.00 m. 

Pulse intermittent . 



. . 188 

36 

12.30 p.m. 




. . 192 

36 

1 .00 P.M- 




. . 196 

38 

1.30 P.M. 




. . 192 

36 

2.00 p.m . 




. . 196 

30 

2.30 p.m. 




. . 196 

36 

3 . 00 p.m . 




. . 180 

32 

3.30 P.M. 




. . 176 

32 

4 . 00 P.M . 




. . 168 

30 

4.30 p.M.. 




. . 164 

28 

5.00 p.m. 




. . 164 

28 

5.30 p.m. 




. . 150 

28 

6.00 p.m. 

Pulse intermittent . 



. . 150 

28 

6.30 p.m. 




. '. 130 

26 

7.00 p.m. 




. . 130 

26 

7.30 p.m. 

Attack ceased 



. . 120 

2S 

9.00 p.m. 




. . 96 

24 

11.00 P.M. 




. . 96 

26 

12.00 MID. 




. . 100 

24 

12.30 a.m. 




. . 104 

24 

1 . 00 A.M. 




. . 104 

24 


Additional studies of the pulse and respiration ratios in Case III 
(S. P.), showing the interpolation of short paroxysms of tachycardia 
and duration of paroxysms. 


APRIL 13, 1917. 

Pulse. 

Time. Radial. Apes. Nurse's notes. Respiration. 

12.30 a.m. SO .. Attack started ; intermittent. 24 

1 . 15 a.m. 50 . . Irregular, of fair quality, at first feel- 24 

ing rapid and fluttering, and sud- 
denly dropped to perceptible 
amount of 56. 

1.35 a.m. 56 .. 24 

2.00 a.m. ? ? Fluttering. 24 

2.30 a.m. 104? .. 24 

3.00 a.m. SO 104 24 

3.30 a.m. 92 .. _ 24 

4.00 a.m. 76 ? Very irregular. 24 

5.00 a.m. SS 120 Radicle irregular; apex bounding. 24 

5.30 a.m. ? ICO 24 

6.00 a.m. ? 200 Complains of sticking pain in left 

axilla. 22 

6.30 a.m. ? 136 Respirations abdominal and seem 

restrained on patient’s part. 24 

7.00 a.m. ? 200 24 

7.30 a.m. ? 204 26 

5.00 a.m. ? 190 26 

5. 30 a.m. ? 190 24 

9.00 a.m. - ? 192 24 

9.30 a.m. ? 190 24 

10.00 a.m. ? 192 24 

10.30 a.m. ? ISO 24 
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April 13, 1917 ( continued ). 


Time. 

11.00 A.M. 

11.30 A.M. 

12.00 NOON 

1 . 00 r.M. 

2.00 p.m. 

2.30 P.m. 

3 .00 p.m. 

4 . 00 p.m. 

4.30 P.m. 

5.00 p.m. 

5.30 P.m. 


0.00 r.M. 
0.30 p.m. 

7.00 p.m. 
7.50 p.m. 
7.55 p.m. 
8.30 p.m. 

9.00 p.m. 

10.00 r.M. 

11.00 P.M. 

12.00 MID. 


Pulse. 

Radial. Apex. 
170 

1 1 
152 
108 
168 
172 
170 
160 
164 
172 
176 


180 

172 

176 

88 88 
128 

188 

116 

96 

120 

144 


Nurse’s notes. Respiration. 

. . 24 

‘ 24 

' 24 

24 

24 

22 

24 

24 

... 22 

24 

Attack still on; pulse imperceptible 
at times; patient lias headaches 
and complains of pain in left axilla 
occasionally. 24 

26 

24 

24 

Intermittent. 24 

24 

24 


Pulse varied, 88 to 188; respirations 

24. 24 

Distinctly tricotic at 188. 24 

24 

24 


Pulse and respiration ratio and short momentary tachycardial 
paroxysms in the intervals of prolonged paroxysms. 


CASE III. APRIL 14, 1917. 


Time. 

Pulse. 

Radial. 

Apex, 

1.00 A.M. 

88 

. , 

2.00 A.M. 

. . 

144 

3.00 A.M. 


100 

4.00 A.M. 

„ . 

120 

5.00 A.M. 

80 

, , 

0.00 A.M. 

130 


7.00 A.M. 

4S 

140 

7 .30 a.m. 


188 

8.00 A.M. 


184 

S.30 A.M. 


? 

9.00 A.M. 


ISO 

9.30 a.m. 


172 

10.00 A.M. 

* 

ICO 

1.00 r.M. 


180 

1.30 r.M. 


192 

2.00 r.M. 


200 

2.30 r.M. 


184 

3.00 p.m. 


ISO 

4.30 p.m. 


150 

5.00 p.m. 


100 

5.30 p.m. 


104 

6.00 r.M. 


’ 130 


Nurse’s notes. 


Respiration. 

24 

28 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

22 

24 

22 

26 

24 

24 

22 

22 


Pulse varying, 200 to 136, irregular 
and intermittent at times; com- 
plains of headache. 


24 
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case hi. APRIL 14, 1917 ( continued ). 


Pulse. 


Time. 

Radial. 

Apex. 

Notes. Respiration. 

6.30 p.m. 

. . 

136 


24 

7.00 p.m. 


156 


24 

8.00 p.m. 

84 



22 

9.00 p.m. 

72 



24 

10.00 p.m. 

SO 


Attack ceased. 

24 

11.00 P.M. 

80 



24 

12.00 MID. 

80 



24 

1 . 00 A.M. 

80 


April 15, 1917. 

24 

2.00 A.M. 

80 



24 

3.00 A.M. 

84 


Attack lasting two minutes; pulse 
184; respirations 24. 

24 

4.00 A.M. 

SO 



24 

5 . 00 A.M. 

SO 



24 

6.00 A.M. 

84 


Attack of rapid pulse, approxi- 
mately lasting thirty seconds. 

24 

7.00 A.M. 

80 



24 

9 . 00 A.M. 

84 



22 

11.00 A.M. 

108 



22 

1 . 00 P.M. 

160 



22 

3 . 00 p.m. 

120 


Attack lasting two minutes; pulse 
suddenly became very rapid, 204 (?) , 
then heart-block about, three sec- 
onds, then 88 regular. 

22 

5.00 p.m. 

108 



22 

7 . 00 p.m. 

106 



22 

9.00 p.m. 

96 



22 

11.00 P.M. 

84 

. . 


24 


Several questions arise in connection with these cases which are 
of interest. The first question asked me by physicians is, What is 
the fate of these children? We have no records of any which have 
been followed from childhood to adult life. We cannot say, there- 
fore, whether the abnormal condition of the heart innervation leads 
ultimately to exhaustion of the heart muscle with all the symptoms 
of heart weakness and ultimate death. This must remain for future 
observation. It may be that many of these children being attacked 
by some intercurrent affection die of heart weakness and never reach 
adult life. The opposite may be true that the heart may ultimately 
return to its normal innervation. Another point of interest is the 
management of these cases. They all seem to be perfectly comfort- 
able, if not subjecting the heart to any excessive strain, such as 
muscular exertion in play or running. It would seem in this that our 
observations agree with a solitary case in the literature published by 
Hutchinson and Parkinson of tachycardia in a child, aged two years 
and eight months. In this case the subjective and objective symp- 
toms were few and resembled closely those of Case I in our series. 
Digitalis controls but does not cure the condition; on the contrary 
it is difficult to prevent a digitalis heart-block if digitalis is adminis- 
tered, and it would seem as though the children were as well off 
without digitalis as with the drug. On the other hand, in a case (as 
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in my Case I) in which the heart threatened to collapse in the first 
attack of tachycardia, digitalis would seem to have saved the day. 
In this case the heart is now very sensitive to the use of digitalis, 
which, even in small doses, is apt to bring about a reduction of 
pulse rate with heart-block which is disagreeably alarming. So that 
we may infer that the heart is peculiarly sensitive in these cases to 
the action of the drug, which must be used in controlling ordinary 
attacks with extreme caution. The interval use of digitalis in these 
children is to be rejected. It is to be used in cases only of imminent 
cardiac failure and collapse. 

LITERATURE. 

Lewis, T.: Heart, vole, i to vi. 

Hutchinson and Parkinson: Proc. Royal Soc. Med., 1914, vol. vij, with literature. 


THE MEDICAL ASPECT OP GASTRO-ENTEKOSTOMY . 1 
By Herbert S. Carter, M.D., 

NEW YORK. 

For the most part the discussion of gastro-enterostomy has been 
in the hands of the surgeons, who deserve unstinted praise for having 
placed this important operation on such a secure scientific footing 
by ceaseless labor and experimentation. At the same time the 
subject has a very pertinent medical aspect, for these cases are 
practically all medical before they are surgical, and they are, or 
should be, medical after they are surgical. In the discussion of 
the subject that follows, this operation in relation to chronic gastric 
or duodenal ulcer alone is under consideration. 

The reason that these cases are medical before they are surgical 
is that they should all be given the benefit of a thorough, pa ins - 
taking, medical cure before surgery is considered, or even two 
medical cures. This means bed for three or four weeks and the 
employment of some such diet as von Luebe’s as originally planned, 
or as modified by Lockwood, or a long-continued milk, egg, and 
cream diet, with or without bismuth and alkalies, as in Sippy’s 
cure. The Lenhartz diet is not to be recommended for chronic 
ulcer unless the diet for the first six days is used and gradually 
extended along more conservative lines, and not as planned by 
Lenhartz. The reason for insistence on one or more thorough 
medical "cures” is because a fair proportion of cases do get per- 
manently well on this plan of treatment and are spared the operative 
risks, as is well shown by the following statistics: 

1 Rcad before the Medical Section of the New York Academy of Medicine. 
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In 1899 2 Joselin collected 114 cases of ulcer treated medically 
and found that 80 per cent, were cured at the end of the treatment, 
but after five years only 40 per cent, had remained well. 

In 1914 3 he published another series of cases collected from 1899 
to 1914, 131 cases in all, with the following result: Cured, 39 per 
cent.; improved, 42 per cent.; unimproved and died, 19 per cent. 
In 18 cases traced from the records of the Presbyterian Hospital 
a few years ago there were: Cured, 50 per cent.; improved, 12 per 
cent.; unimproved and died, 38 per cent. These were traced one 
to six years (average three and one-third years) after treatment. 
All these cases treated medically showed a fair degree of success, 
40 per cent, for the combined series of 263 cases. Although the 
diagnosis of ulcer, in the nature of things, could not be confirmed, 
and doubtless there are included cases of chronic appendicitis 
or gall-bladder disease, either of which can so perfectly simulate 
ulcer; but even granting that half the cases are wrongly diag- 
nosed, we still have 20 per cent, of cures or one-fifth of the cases 
cured by medical means alone, and it is probably actually about 
30 to 50 per cent.. In advising medical treatment we must take 
into consideration the probable location of the ulcer and age of 
the patient. When the patient is young and the ulcer probably 
duodenal there is no objection to a medical cure. If, however, 
the patient is in the cancer age and the ulcer seems more likely to 
be gastric and chronic, there should probably be no delay in advis- 
ing an operation. Duodenal ulcers do not degenerate into cancer. 
Gastric ulcer is very apt to do so and should always be excised if 
possible. 

Necessity for Gastro-enterostomy. The indications for the 
operation, provided a medical cure has failed or is inadvisable, are: 

1. Chronicity of the symptoms in spite of medical treatment. 

2. Repeated hemorrhage or very severe hemorrhage (late 
operation). 

3. Pyloric stenosis. 

Chronicity speaks for itself, in that it is safer for the patients who 
have failed in medical treatment to be treated surgically, but a 
word must be said about hemorrhage. It is a fortunate fact that 
very few cases die of hemorrhage no matter how alarming it may 
seem. The exceptions to this rule are not negligible, but are fortu- 
nately small in number, for occasionally a case does die of severe 
hemorrhage. The fact that so few die from hemorrhage is indeed 
fortunate as well from a surgical stand-point, as an operation done 
at the time of hemorrhage is not a favorable procedure. 

If the hemorrhage has been severe it is vase to perform the 
gastro-enterostomy when the patient has made up sufficient blood, 
say after ten days or two weeks, to prevent a recurrence of what 

* Am. Jour. Med. Sc., August, 1899. 

. 3 Jour. Am. Med. A'sn., 1914, Ixiii, 1830. 
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might be a fatal hemorrhage later, or if immediately necessary 
should be preceded by transfusion if the hemoglobin is low. 

In regard to the operative indications for pyloric stenosis, almost 
all authorities agree that this is a definite indication for operation, 
although Sippy 4 positively states that he has seen almost no cases 
that would not yield to his form of medical treatment and diet. His 
results have not as yet been confirmed on a large scale by other 
investigators. The previous poor opinion of the operation of gastro- 
enterostomy in the minds of many men has been on account of the 
fairly numerous surgical failures which were seen years ago more 
frequently than now. Some of the results were far from encourag- 
ing and left the patients often cured of their ulcer, but with almost 
worse ills from vicious circle and digestive discomfort of all sorts. 

On the other hand, following the medical case histories at the 
Presbyterian Hospital, it was fairly frequent that one found a case 
discharged as cured from the medical service entered later on the 
surgical records as requiring operation for one cause or another. 

Results of Gastro-enterostomy. Immediate (up to six 
months postoperative). There are many questions that come to 
mind to which a categorical answer would be welcome, but a good 
many still remain to be solved, and one can only indicate in a 
general way some of the results on: 

1. Symptoms. 

2. Gastric secretory changes. 

3. Gastric motility. 

The immediate effect on the symptoms is usually a happy one 
after the postoperative discomfort is over, the patients almost 
always finding that they are freed from the pain and distress com- 
ing on two to four hours after meals, which these cases suffer so 
much from before operation. 

2. The change in secretions is often insignificant, and in general 
it may be said that the acid values shown by gastric analysis are 
all somewhat lowered; but the case that was hyperacid before 
operation is apt to remain hyperacid to the end of the chapter, 
and particularly in the few weeks following operation, although the 
acid values are less; the cases with normal preoperative acidity are 
seen to have this more or less reduced, but often show little change; 
again, some cases promptly swing clear through to an achylia. 
Hypersecretion either continuous or alimentary, is regularly a part 
of most operations on the digestive tract, but after this postoper- 
ative effect has passed, certain cases remain with a hypersecretion, 
in some instances simply a continuance or increase of preoperative 
hypersecretion, in others occurring for the first time only after 
operation. Operation on a stomach with normal secretions and 
motility often results: (1) ‘In stasis or hypersecretion or both 


4 Jour. Am. Med. Assn., June, 1915, p. 1625. 
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(particularly with an occluded pylorus), and (2) operative treatment 
on a stomach with delayed motility and hypersecretion usually 
brings motility to normal and lowers acidity.” 

The modification of the symptoms and secretions is undoubtedly 
due to: 

1. The relief of the pylorospasm which follows the operation. 

2. The inflowing of alkaline jejunal contents. 

3. Lessened emptying time of the stomach provided the pylorus 
has not been occluded. 

When we come to investigate gastric motility immediately after 
operation we find several factors at work. If the patient is gener- 
ally weak and miserable there will undoubtedly be atony and delayed 
emptying, and this is particularly true if the pylorus has been 
occluded. If, on the other hand, vigor is fairly promptly restored 
and the pylorus is patent, so providing two ways of exit for the 
chyme, the gastric motility is better and the emptying time short- 
ened to less than normal. In fact, in these cases it is often difficult 
to get a test meal, as the stomach empties frequently in twenty to 
thirty minutes. One thing must be kept in mind, namely, that 
practically nothing leaves through the gastro-enterostomy opening 
unless it is directly pushed through by the gastric muscle; the 
opening does not act like a bung-hole in a barrel. The presence of 
an accompanying gastroptosis usually aids in prolonging discomfort 
and emptying time as well as in keeping the acidity at a fairly high 
level. 

Still another immediate effect noted is the change in the charac- 
ter of the stools which for some weeks after operation are apt to 
be unduly copious in comparison with the meals eaten. This, as 
will be shown in the metabolism of these cases, is probably due to 
poor fat absorption in the early postoperative days. 

Remote Results of Gastro-enterostomy. In studying the 
remote results (after six months) one must take into consideration 
(1) the mild or short cases, and. (2) the severe or long cases. The 
former will settle down to their new normal level of health and 
permanent relief sooner than the latter. In regard to the late effects 
on (1) symptoms; (2) secretion; (3) motility; (4) longevity, it is 
possible to say that the relief of symptoms is permanent provided 
no complications exist and the ulcer heals. The secretions gradu- 
ally settle down to their new normal, shoving lower acid values 
than before or immediately following operation, but again often 
showing insignificant changes. It is among the late results that 
we do see occasional cases of achylia which before operation were 
hyperacid and showed hypersecretion, but in the main the secre- 
tory changes are much less than was formerly supposed. What the 
rule is that governs these changes in secretion, one case remaining 
hyperacid, another showing normal acidity, and still another 
achylia, when they were possibly all hyperacid before operation, 
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is entirely unknown, but just these irregular and apparently unac- 
countable results do occur. The late results in motility are the 
same as the early results when there is no atony, namely, early 
emptying time when both pylorus and gastro-enterostomy are 
patent, normal, or even delayed emptying time where the pylorus 
is occluded. 

Effect on Longevity. As yet the modern operation of gastro- 
enterostomy has not been done for a long enough time to state 
definitely whether these cases live as long as normal persons do or 
not, but there are patients fifteen to twenty years postoperative 
who are in apparently perfect health. 

Reaso nin g first by analogy it seems reasonable to expect this 
in cases that reach an uncomplicated end-result, although, of course, 
the operative risks diminish the life expectancy; but children oper- 
ated upon by gastro-enterostomy for congenital pyloric stenosis 
grow, thrive, and reach normal young adult life as satisfactorily 
as their unoperated contemporaries. 

The results of metabolism experimentation show a perfect 
utilization of the foodstuffs, as may be seen from the tables with 
the exception already mentioned under immediate operative results, 
in which we found copious stools, which are seen from the tables 
to be due in the early postoperative weeks to poor fat absorption. 


absorption after gastro-enterostomy. 


Subject and conditions. 
Case. 

Time after 
operation, 
months. 

Diet. 

Fat ab- I 
Borbed, 
per cent. 

Fat not | 
absorbed 
per cent.; 

Nitrogen. 

Absorbed, 
per cent. 

Not ab- 
sorbed, 
per cent. 

1. Non-malignant* . 

5 

Mixed 

92.3 

7.7 

91.0 

9.0 

2. “ ... 

7 

i( 

92.5 

7.5 

90.5 

9.5 

3. “ ... 

24 

U 

92.7 

7.3 

92.1 

7.9 

4. “ ... 

2 

ll 

94.7 

5.3 

92.7 

7.3 


ABSORPTION AFTER GASTRO-ENTEROSTOMY. 6 


Condition. 

Time after 
operation. 

Sex and 
age. 

Fat. 

Absorb. 

gm. 

Tn food, 
gm. 

Nitrogen. 

In food, 
gm. 

In feces, 
gm. 

In urine 
gm. 

Absorb. 

gm. 

Obst. pylorus .... 
Const, pylorus . . . 

No. obst. hemntemesis 
Obst. dilatation 

Duodenal ulcer 

Stricture of pylorus . 

20 days 
3G “ 

11 " 

18 “ 

14 “ 

8 years 

F. 40 
F. 52 
M. 53 
F. 43 
M. 41 
M. 08 

09.0 

07.0 
118.0 

122.5 

201.5 

120.5 

8.00 

17.70 

15.90 

5.25 

7.00 

8.07 

87.5 

73.7 
88. G 

95.7 

93.5 
91.2 

7.2 

14.7 

7.5 

11.5 

97.1 

93.9 


.Also one case tested in the laboratories of the Presbyterian Hos- 
pital by Miss Granat, the then hospital chemist, showed two years 


‘ r™™n- L , Ccl T UrCS ' ^°- val Co!Ic e° of Surgeons of England, 1906. 
U am cron. British Med. Jour., 1908, i, 144. 
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postoperative a perfectly normal nitrogeneous balance, fat absorp- 
tion, and carbohydrate utilization. 

When one now looks at the surgical statistics on the end-results 
of gastro-enterostomy it will be seen that in comparison with the 
medical results the percentage of cures is higher, apparently increas- 
ingly so as the cases are properly selected, operated upon by a 
competent surgeon, and judiciously cared for and fed after the opera- 
tion. Very few people, however, would choose an operation if they 
could be cured by medical means, so that it is always well to remem- 
ber that there are at least 20 per cent, of medically permanent 
cures — probably a much higher percentage. 

Surgical End-results. — Joselin reports 82 cases of chronic 
ulcer treated surgically with these results: Cured, 47 per cent.; 
improved, 19 per cent. ; unimproved and died, 34 per cent. 

Peck 7 reports 74 cases of duodenal ulcer from the Roosevelt Hos- 
pital. Of these there were cured, 68 per cent.; improved, 7 per 
cent.; unimproved and died, 8 per cent. He was able to trace 
only 54 of the 74 cases, and of this number actually traced the cures 
were 84 per cent. Peck’s results were a little less favorable in gastric 
ulcer. 

ICuttner reported 1100 cases treated surgically, showing 65 per 
cent, cured. 

Presbyterian Hospital records of 31 cases traced by the author 
showed: Cured, 64 per cent.; improved, 19 per cent.; unimproved 
and died, 19 per cent. 

Martin and Carrol, 8 of Baltimore, report 45 per cent, unfavor- 
able results in gastro-enterostomy and advise pylorectomy. 

These surgical statistics show for this combined series of 1285 
cases, 64 per cent, cured, as compared with the 20 to 40 per cent, 
cured medically, and also some of Kuttner’s cases had gastro- 
enterostomy for other conditions than ulcer. (1)’ That the results 
are progressively more favorable as the operation has approached 
its present technical perfection, and (2) that there are still too 
many surgical failures. These failures may be traced for the most 
part to (1) poor operative risks; (2) a poorly selected and per- 
formed operation in the hands of inexperienced surgeons; (3) poor 
postoperative diet and care. 

Mention has already been made of surgical failures from poor 
postoperative care and diet, but this point needs further mention, 
for it is of paramount importance if we are to get the best results 
obtainable in these cases of gastro-enterostomy. 

Up to the present most surgeons have been extremely careless 
in the matter of postoperative diet, and one sees even now patients 
not yet two weeks postoperative, getting regular hospital fare, 
including, as it does, corned beef and cabbage. It is hard to explain 

7 Peck: Jour. Am. Med. Assn., August 21, 1914, p. GGO. 

» Ann. Surg., May 15, 1915, p. 557. 
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this lack of care on the part of some (but fortunately not all) sur- 
geons, unless it is that the results in some cases, in spite of careless 
feeding, are so brilliant that the impression is gained that no partic- 
ular care is necessary. But when one stops to consider the condi- 
tions present it seems little short of criminal to treat those cases 
as other than cases of ulcer still, until they have had a long enough 
time for thorough healing. 

After operation the ulcer is still present and potent for evil, or 
it is possible to produce a jejunal ulcer on the jejunal wall oppo- 
site the new stoma by constant trauma of rough food plus a hyper- 
acid gastric juice. All cases of gastro-enterostomy should be given, 
postoperative, a regular ulcer diet, giving the old ulcer the most 
favorable opportunity to heal and preventing food irritation else- 
where, notably at the site of the new opening, surrounded as it is 
by tender and vascular mucous membrane, or opposite the stoma, 
as already explained. The postoperative ulcer cure may be hur- 
ried rather more than under strictly medical conditions, but the 
fact remains that every opportunity for healing and cicatrization 
should be given, involving, as this does, weeks or months during 
all of which time the diet should be bland, soft, and free from all 
thermal, mechanical, or chemical irritants. 

When this is systematically done we may hope in properly 
selected cases to get the percentage of surgical cures more nearly 
approaching the 100 per cent, mark, and too much stress cannot 
be laid on the importance of the food and drink factors in the attempt 
to attain perfect results. 


STUDIES IN FRACTIONAL ESTIMATIONS OF STOMACH 

CONTENTS . 1 


By Burrill B. Crohn, M.D., 

ASSISTANT IN THE DEPARTMENT OF PHYSIOLOGICAL CHEMISTRY, PATHOLOGICAL 
LABORATORY, MT. SINAI HOSPITAL, AND FIRST ASSISTANT, DEPARTMENT 
OF GASTRO-ENTEROLOGY, MT. SINAI HOSPITAL DISPENSARY. 


AND 

Joseph Reiss, M.D., 

VOLUNTEER ASSISTANT IN THE DEPARTMENT OF PHYSIOLOGICAL CHEMISTRY, 
PATHOLOGICAL LABORATORY, MT. SINAI HOSPITAL, NEW YORK CITY. 


(From tho First and Second Medical Services, the Pathological Laboratory, and the 
Gastro-cnterological Department of the Dispensary of Mt. Sinai Hospital 

New York City. 


In reviewing historically the advances in our knowledge of the 
chcmism of the stomach in health and disease, one is forcibly 


' These studies wore carried 
Fellowship in Pathology. 


on under the tenure of a George Blumcnlhal, Jr., 



858 CROHN, REISS: ESTIMATIONS OF STOMACH CONTENTS 

impressed by the fact that since the introduction into clinical 
medicine of the stomach-tube by Kussmaul and its rapid adoption 
by the profession at large, little of great moment has been added 
to our fund of information regarding the pathological cbemism of 
this organ under conditions of disease. Subsequently, and within a 
short period, hyperchlorhydria was differentiated from subacidities, 
achylia gastrica was recognized as an entity, the association of 
hyperacidity and hypersecretion established in their frequent 
relation to organic disease, and many other studies made. 

The animal experimentation of the schools of Pawlow, Boldyreff, 
Heidenhein and others and the experimental roentgenographic 
work which followed have since then afforded a more accurate and 
scientific basis upon which to build our knowledge of the physiology 
of the stomach. Thus were the foundation stones for our under- 
standing of the physiology of gastric secretion, gastric motility, 
the pyloric and cardiac reflexes laid down in vivisection. But the 
application of these facts to man remained theoretical rather than 
practical, due to natural limitations in the adoption of human 
clinical material to the conditions of animal research. 

From time to time isolated studies on persons with fistulee of the 
stomach or duodenum have added a few facts to those previously 
recorded. The classic observations of Beaumont are one of the best 
examples of studies carried out under the handicaps and conditions 
incident to human investigations. More recently, Hayem, 2 Bourget 3 
and others attempted, by the method of introducing the stomach- 
tube at successive times in the course of digestion, to study the cycle 
of events taking place. This latter method was tedious, incomplete, 
and artificial. 

As early as 1895 Schuele 4 published an article on the secretion 
and motility of the normal human stomach, as observed by means 
of a catheter which he left in situ throughout the cycle of digestion, 
thus simulating a gastric fistula. He was able to demonstrate the 
curve of acid secretion and actually ascertained many facts per- 
taining to secretion and motility, on diets of carbohydrate, fats, 
meat, etc. After a lapse of several years there occurred a renewal 
of interest in this method of studying the human digesting stomach, 
as was marked by the appearance of publications by Ehrmann, 5 
Ehrenreich, 6 and Skaller. 7 Ehrenreich, in particular, made careful 
and accurate observations by means of a gastric catheter, withdraw- 
ing specimens by aspiration at frequent intervals. He was able, to 
plot curves of acid and ferment secretion, to note the regurgitation 

J Maladies de la Tube Digestif, 1905. 

* Die Krankheiten des Magens, 1900, first edition, p. 17. 

4 Ztschr. f. klin. Med., 1895, ssviii, 461. 

*Berl. klin. Wchnschr., 1911, xlviii, 2226. 

4 Ztschr. f. klin. Med., 1912, hcrv, 231. 

i Bcrl. klin. Wchnschr., 1913, 1, 2176; 1915, lii, 105. 
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of duodenal contents in normal and pathological cases, and to 
determine the effects on secretion and motility of the introduction 
of eggs, milk, etc. 

Considering, however, that this method was the nearest approach 
to the .conditions of animal research the subject did not receive 
the attention to which it was entitled. Further communications 
were absent until the recent revival of interest in the subject, as 
marked by the appearance of a series of articles by Rehfuss and his 
collaborators, 8 beginning in 1914. In these studies Rehfuss inves- 
tigated by means of a catheter, to the distal end of which was 
attached a slotted metal capsule, the physiology of fasting and 
digesting stomach of normal persons; in small part he extended 
these studies .to cover some diseased conditions. By frequent 
aspirations he was able to plot curves of acid and ferment secretion, 
ascertain the emptying time of the .organ, secretion of mucus, etc. 
The observations of Rehfuss are, of the greatest practical importance 
and bid fair to offer a method of studying gastric digestion far more 
complete and accurate than the single test-meal methods hitherto 
at our disposal. 

. A cursory review of the new facts thus brought to light is essential 
to the further understanding of the subject. Rehfuss determined 
that our idea of the fasting content of the normal human stomach 
was erroneous. While previously it had been held by Strauss, 9 
Tuchendler, 10 Boas, 11 Bjorbjarg 12 and others that all amounts over 
20 c.c. of fasting fluid were pathological, Rehfuss 13 demonstrated on 
apparently healthy medical students amounts varying from 30 to 
120 c.c. Approximately 50 per cent, of these contained bile and 
trypsin regurgitated from the duodenum; most of them contained 
some free (20 to 40 per cent.), and some total acid (26 to 50 per cent.). 
This fact in itself was sufficient, in his opinion, to overthrow the 
contention of the above-mentioned authors that fasting contents 
of over 20 c.c., so-called “macroretention,” was indicative of 
irritative hypersecretion in association with ulcer, cholelithiasis, 
and other organic conditions. 

Rehfuss further established three types of secretory curves as 
normal, namely, the isosecretory, the hypersecretory or continued v 
secretory, and tire hyposecretory curve, depending on the rapidity 
of acid secretion, height of acidity attained, and maintenance of the 


8 Am. Jour. Med. Sc., 1914, cxlvii, 848. Rehfuss, Bergheim and Hawk: Jour. 
Am. Med. Assn., 1911, lxiii, 11, 909. Bergheim, Rehfuss, and Hawk: Jour. Biol 
Chem., 1914, six, 345. Rehfuss and Hawk: Jour. Am. Med. Assn. 1914 lxiii 
20SS. Clark and Rehfuss: Jour. Am. Med. Assn., 1915, bdv, 1737 Rehfuss* 
Jour. Am. Med Assn., 1915, briv, 5G9. Fowler, Rehfuss, and Hawk: Jour. Am' 
Med. Assn., 1915, Ixv, 1021. 

* Deutsch. Arch. klin. Med., 1S95, lvi, 87. 

,0 Deutsch. med. Wchnschr.,-1899, xxv, 390. 

11 Ding. u. Therap.'der Magenkrnnkheitcn, 1911, sixth edition. • 

Arch. f. Verdauungskr., 1908, xiv, 251. u j^c. c ; t . 
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acid crest to the end of the digestive period. He was unable to 
demonstrate a universal type of curve for all persons. A few cases 
of gastric ulcer, gastritides, and other conditions were observed, 
but too few from which to draw conclusions. Achylia gastrica was 
studied thoroughly, and those cases of spurious achylia (those in 
which there is a rise of acid toward the latter half of digestion) 
differentiated from those in which the achylia is true and constant 
throughout. 

In the following studies we have attempted to apply the method 
of fractional estimation of gastric contents to persons suffering from 
abdominal symptoms and to ascertain to what extent and in what 
degree pathological processes and abnormal stimuli alter the cycle 
of digestion, the emptying time of the stomach, the factor of duodenal 
regurgitation, etc. 

The studies are based upon over 200 curves taken from patients 
in the medical wards and dispensary of the Mt. Sinai Hospital, 
representing all phases and varieties of abdominal disease. In a 
large percentage of the cases the clinical diagnosis was confirmed 
by operation. Throughout, the attempt has been made conscien- 
tiously to consider only such cases in which the symptoms have 
been clear-cut and definitely indicative of pathological conditions. 

Examination of the Fasting Contents. Our technic has been 
to require the patient "to swallow the Rehfuss tube 14 at 8 a.m., all 
other food or drink having been proscribed since the evening nieal 
of the previous day. When the question of pyloric obstruction 
arose, the patient ate on the previous night at 10 o’clock thirty 
raisins with the skins and seeds. The swallowing of the tube is 
actually an easy matter; we having never encountered a single 
patient who has declined or been unable to accomplish it. Retching 
is avoided to the greatest possible degree to prevent the tendency to 
regurgitate duodenal contents into the fasting organ. The stomach 
was aspirated in several positions until no futher material was 
obtainable. 

The fasting contents were usually clear, watery, or slightly turbid 
in appearance. In about one-quarter of the cases bile was present 
in amounts varying from a slight tinge to a heavy golden-yellow 
color. Except in cases in which gastro-enterostomy had been 
performed (in these bile was constantly present and in large amounts) 
there appears to be no definite clinical significance to the appearance 
of bile in the fasting contents.. Wien present it denotes a patent 
pylorus. It may be persistently absent in organic pyloric stenosis 
but is usually present in functional pylorospasm. There is. no 
question that in the process of swallowing the tube some retching, 

14 Tho Einliorn duodenal tube (Medical Record, 1910, lxxvii, 9S), is equally 
serviceable and answers all purposes; it was frequently used. A_ gastric tube devised 
by M . Gross (New' York Med. Jour., 1893, Iviii, 000), was probably the first tube 
of its kind to lie suggested for such a purpose. 
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if only slight, invariably occurs, and as the acts of vomiting and 
retching are associated with a relaxation of the pylorus it is easily 
comprehensible that this will explain, in a large number of instances, 
the presence of bile in the fasting contents. 

The amount withdrawn from the fasting stomach varies from 
nothing to 140 c.c. It rarely happens that nothing is withdrawn. 
This series includes practically no absolutely normal cases, but the 
experience of Rehfuss and his collaborators is highly interesting in 
that he was able to demonstrate in normal individuals amounts 
varying from 20 to 120 c.c. In our series the amounts recovered 
were as follows: gastric neuroses, *2 to 60 c.c., averaging 31 c.c.; 
gastric or duodenal ulcer, 20 to 140 e.c., averaging 54 c.c.; cases 
of chronic appendicitis, 30 c.c. ; marked subacidity or achylia cases 
were either empty or showed at a maximum 10 to 25 c.c. ; functional 
hypersecretion 50 to 70 c.c. 

We were unable at any time to duplicate the large amounts found 
by Rehfuss and his co-workers in normal males, or of Fowler and 
Zentmire 16 in normal or approximately normal females. In our 
series the larger amounts seen with ulcer are suggestive of the 
hypersecretion which so frequently accompanies this condition and 
supports the contentions of Rubow, 16 Bamberger 17 and others on this 
point. Bamberger, for instance, designates as “macroretention” 
amounts over 21' c.c. and found this in 55 per cent, of real ulcer 
cases, and in 58 per cent, of hypersecretion cases, in which latter 
group the possibility of ulcer was a likely one. It should be noted, 
however, that his stomach contents were removed with the older and 
more usual type of stomach-tube. 

The acidity of the fasting residue varies considerably, but follows 
in general the acid titration of the digesting meal. The acid titer 
is.never above that of the test breakfast; usually it is lower than 
its maximum; in cases of hyperacidity it is materially lower. But 
in those cases which approximate the normal curve, the total acid 
of the fasting content is usually near the same figure as at the end of 
the fractional test meal. This should be designated as the “ minimal 
acidity” of the stomach. In cases with normal or slightly hyper- 
acid curve, the fasting titration shows free acid of 32 to 52 per cent. ; 
total acid of 44 to 68 per cent. In subacidity cases free acid is 
absent, total acidity diminished to 20 per cent. 

Mucus in small amounts was present in all cases, the origin in 
part being salivary mucus, in part the secretion of the pyloric 
antrum. It is the deglutitory effort which increases the amount of 
the fasting contents found by this method, and makes the presence 
of salivary mucus, in small amounts fairly constant. On the other 
hand, cases of chronic gastritis, marked subacidity, and carcinoma 

15 Jour. Am. Med. Assn., 1917, lxviii, 167. 

u Arch. f. Vcrdauungskr., 1906, xii, 1, 


17 Ibid., 1911, xvii, 241. 
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exhibit usually a marked increase in mucus which sediments out in a 
heavy layer on standing. 

Food particles recovered by this method have the same significance 
as when found by any other method, namely, are highly suggestive 
of pyloric obstruction. Raisins given the previous night appear as 
shreds of raisin skins in the aspirated contents. When food residue 
occurs a higher acidity titration is the rule, as the organ, never being 
free of the food stimulus, continues to secrete acid of digestive 
concentration; that is, its “minimal acidity” is raised. Blood has 
been noted only in cases of carcinoma. Sarcince and yeasts are 
occasionally found and have the usual significance. 

The Test Breaeeast. A heavy oatmeal gruel was utilized as 
the test meal. The gruel was made by adding two heaping table- 
spoonfuls of oatmeal to a quart of water and boiling it down, over a 
small flame, until it was reduced to a pint in volume. The gruel 
was then filtered through gauze to remove the solid particles; a pinch 
of salt was added to make it more appetizing, except when chloride 
studies were being made. After he had successfully swallowed the 
tube and the fasting contents had been aspirated, the warm gruel 
was given to the patient to drink. If a large fluid residue remained 
in the fasting stomach from the previous day, gastric lavage was 
first practised, because the test was always performed on an empty 
stomach. Every fifteen minutes thereafter 10 to 15 c.c. of the 
contents of the stomach were aspirated for examination; the 
aspirations were continued until the stomach became empty. 

The Acidity Curve. Every specimen was titrated for free and 
total acid and the resulting amount expressed in cubic centimeters 
of decinormal sodium hydrate per 100 c.c. of stomach contents. A 
curve, based on the results, was then plotted. The appearance of 
bile in the aspirated fractions was carefully noted. The emptying 
time of the organ was estimated by the disappearance of the starch 
reaction as determined by the addition of tincture of iodin in excess 
to each tube. The presence of mucus was carefully noted; rennin 
and pepsin were tested for in cases of anacidity, and the Wolff- 
Junghans test performed in cases suspected of carcinoma. 

As the clinical material at our disposal included practically no 
normal cases we do not feel able to demonstrate curves of entirely 
normal persons. However, in the course of collecting so large a 
series one sees many curves which are practically normal, as judged 
by the standards set by Rehfuss and his co-workers in their investi- 
gations of the stomach of students free from disease. Many cases 
were noted which corresponded to the three types of normal secretory 
activity, namely, the isosecretory, hyposecretory, and the hyper- 
secretory or continued secretory classes. The publications of these 
investigators clearly demonstrated these curves on normal indi- 
viduals. In a group of cases numbering over 50 instances, in which 
are included all cases free from organic disease, we noted many 
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illustrations of these normal curves. The pure gastric neuroses and 
the so-called normal cases (hernia, etc.), fall easily into this group. 
Free acid appeared soon after the beginning of the test; maximum 
total acidity (60 to 70 per cent.), was reached at about one hour, 
thereafter there was a slow decline approaching the base line, though 
never quite reaching it. The stomach emptied itself usually in two 
or two and a half hours. The course varied but slightly in the 
hypersecretory cases, the total acidity reaching slightly higher levels 
to 80 per cent, and over. These latter cases empty themselves in 
the same time, though the fall of the acidity was slower and did not 
approach the base line until later, if at all. The hyposeeretory type 
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Fig. 1. — Isosecretory type. 

was essentially the same as the isosecretory, the acid not rising above 
50 per cent., emptying time being usually two hours (Figs. 1, 2, 
and 3). 

A regurgitation of bile _ normally took place as the height of 
digestion was passed, that is, about one and a quarter or one and a 
half hours after the meal. This regurgitation frequently increased 
as tire digestion approached- conclusion and should be regarded as 
a phenomenon consistent with a healthy functionating stomach. 
No relationship could be traced between the degree of biliary 
regurgitation and the fall of acidity toward the end of digestion, 
bile being often abundantly present with a sustained acidity, while 
conversely the fall of acid may have been sharp and yet no reflux 
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of duodenal contents have taken place. Nor has the presence of 
mucus been in any way consistently proportionate to the fluctuations 
of acidity or to the fall of acidity at the end of digestion. 



Fig. 2. — Hypersecretory type. 



While it was true, as a rule, that the height of secretory activity 
occurred at one hour after the ingestion of the gruel, exceptions 
were not at all infrequent; one of the advantages of this method 
consisted in discovering such instances of late secretory activity, 
and in a few cases of premature activity. Thus Fig. 4 illustrates a 
case with total acidity of 24 per cent, at the end of one hour, while 
half an hour later the acidity had reached 92 per cent. 
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An illustration of earlier secretory activity is afforded in Fig. 5, 
in which the height of acidity (54 per cent.) was reached at three- 
quarter hours, while at one hour it was only 36 per cent. However, 
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Fig. 5 . — -Early rise in acidity. 


these cases were not by any means frequent, and in those eases free 
irom organic or secretory derangements the height of digestion 
took place at one hour. . 
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Functional Secretory Disturbances; Hyperchlorhydria. 
These cases are those in which the total acidity rose rapidly and 
higher than in the normal cases, though the emptying took place in 
the usual time. In general the figures obtained by this method, 
using the oatmeal gruel as a test substance, were lower by com- 
parison than those after the Ewald test breakfast of a roll and tea 
extracted after one hour. The hyperacidity ranged between 80 
and 110 per cent, and often reached 130 and 140 per cent., or 
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Fig. 8. — Neurosis hyperacidity. 

exceptionally higher. _ Fig. 6 illustrates a case of simple hyperacidity. 
Fig. 7 is an illustration • of larval hyperacidity in which the total 
acidity at three-quarters of an hour was 148 per cent., while fifteen 
minutes later it was 42 per cent. In Fig. 8 one sees an example of 
late hyperacidity in which at one and three-quarter hours the total 
acidity was 40 per cent., while a quarter hour later it was 142 
per cent. 

. Hypersecretion . . This type of case is a most interest- 

ing one to study, for the secretion of gastric juice may continue for 
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hours after the normal period of digestion. A reference to Fig. 9 
will show a case of hypersecretion in which, for several hours after 
the stomach was free of all starch, a clear watery secretion of 
pure gastric juice continued to be secreted. Or, Fig. 10, a case of 
migraine with hypersecretion in which a watery juice continued for 
six hours after the ingestion of the meal. A delay in motility was 
apparent throughout , as even at the end of the six hours starch was 
present. To determine the nature of the hypersecretion, the stomach 
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Fig. 9. — Continued hypersecretion. 

was completely emptied at the end of the six hours, 165 c.c. being 
obtained. The secretion of gastric juice immediately ceased (ali- 
mentary hypersecretion). That this case was one of pure functional 
disturbance was proved by the fact that at exploratory laparotomy 
no organic disease was present and the pylorus admitted two 
fingers. In another case, probably associated with ulcer, the 
secretion continued in spite of emptying the stomach of all residue 
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Fig. 10. — Alimentary" hypersecretion. 

(continuous hypersecretion) . The hypersecretion continued without 
cessation, the experiment being interrupted only by the fatigue of 
the patient. 

Anacidity and Achylia Gastrica. In cases of anacidity there 
was a lack of free HC1 throughout, though the total acid may have 
risen to 20 to 30 per cent, at some time of the digestion. Ferment 
strengths were maintained, fasting contents were usually absent 
or of minimal quantity, and the stomach emptied itself within two 
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hours. In the achylia cases free acid was consistently absent 
throughout; total acid fluctuated between the extremely narrow 
limits of 8 to 10 or at most 14 per cent. The emptying time was 
' shortened to one and a half or one and three-quarter hours; ferments 
were absent (Fig. 11). A rise of acidity was uncommon at any time 
of digestion, although it occasionally occurred. A distinct classi- 
fication of psychical and chemical achylias we have been thus far 
unable to confirm. Since achylia gastrica should be regarded merely 
as an advanced stage of anacidity, those cases with late rise of acidity 
belong properly to the class of anacidity, rather than create a new 
classification of “spurious achylia” (Rehfuss). Some of the most 
advanced examples of achylia occurred in cases of pernicious anemia; 
ferments as well as mineral acid were lacking in these instances. 
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Fig. 11. — Achylia gastrica. 



Organic Diseases; Gastric or Duodenal Ulcer. While it 
cannot be said there is a curve absolutely characteristic for ulcer, 
yet it may conservatively be stated that ulcer cases are associated 
with a curve of acidity that rises rapidly and is sustained if not 
throughout the cycle of digestion at least to within a short time 
(fifteen minutes) of its end. It is not the height of the curve of 
acidity that makes one suspect ulcer, for that could as well be the 
case in functional hyperacidity; it is the steady, rapid, prolonged 
rise and sustained plateau seen so consistently in ulcer cases (Fig. 12) . 
The fall of acidity, if it takes place at all, occurs just before the 
final emptying of the stomach. A delayed motility was frequently 
a factor and indicated pyloric involvement, either functional or 
organic. The regurgitation of bile was most commonly absent or, 
when present, took place only at the very last phase of the digestion. 
The presence of mucus was not associated with ulcer, though 
occasionally it was seen in large amounts in the fasting contents and 
at the termination of the period of observation. In spite of what 
might have been expected, blood was absent throughout; a trace 
of blood was seen only once in a case of gastric ulcer and then in 
. only one of the specimens withdrawn. Very little trauma was 
associated with this method of test meal and the presence of blood 
had therefore all the more significance. 




870 CROHN, REISS: ESTIMATIONS OF STOMACH CONTENTS 

The highest acidity seen was 116 per cent., occurring once one 
and a half hours and in another instance two and a half hours after 
the onset of digestion. In all of these curves the highest acidity 




Fia. 13. — Pyloric stenosis. 


took place not one hour after eating but one and three-quarter to 
two and a half- or three hours after giving the test breakfast. This 
was a constant phenomenon. No case of subacidity had been noted 
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in this series of ulcer curves. A mild hypersecretion was occasion- 
ally noted; after the starch had. entirely left the stomach a strong 
acid secretion may continue for a half to two hours longer. This 
postdigestive secretion was clear, watery, contained little or no mucus 
and no bile. Chemical analysis of this fluid shows it to correspond 
closely to the analyses of pure gastric juice as found in the standard , 
text-books. The hypersecretion was evidenced on the charts by the 
approach of the curves of free and total acid secretion. This was 
easily comprehensible when one considers that with the emptying 
of the stomach the protein in the test meal leaves the organ, dim- 
inishing the amount of the combined acid. The pure acid juice 
thereafter secreted contains only very small amounts of proteins or 
acid phosphates, as indicated by Idle narrow difference between 
the free and total acidities at this point. 

Cases with pyloric stenosis show moderately high acidity at 
the outset (30 to 50 per cent.), and in addition exhibit a gradually 
ascending curve which was highest at its end and showed no tendency 
to drop. Motility was, of course, delayed (Fig. 13). 

Cholelithiasis; Chronic Appendicitis. To date we have 
found no possible means to differentiate these curves from those of 
ulcer. Hypersecretion was not observed, motility not delayed. 

Post-gastro-enterostomy Cases. These cases show normal or 
subacid curves; occasionally, in cases with recurrent symptoms of 
long duration, anacidity. The curves were characterized by a 
drop in acidity which took place at the end of the first hour; this 
drop was associated with a regurgitation of intestinal contents and 
was followed by a secondary rise in acid. The regurgitation of 
intestinal contents once begun, continued to the end of digestion. 
Cases after operation, with recurrent symptoms due either to 
• functional disturbance of the motor and secretory mechanism or to 
organic stenosis at the stoma, exhibited a more prolonged secondary 
rise with a delayed motility lasting up to two hours or more, usually 
three hours. In cases with unduly large stoma a free regurgitation 
of intestinal contents into the stoma may occur not only throughout 
digestion but in the fasting state as well. The test meal leaves the 
organ early, yet the stomach is never empty. The delay in the 
emptying of the stomach, so often seen after the operation of gastro- 
enterostomy, was frequently a manifestation of the disturbed motor 
mechanism of the organ, as described more fully in a recent paper 
by Wilensky and Crohn. 18 

Carcinoma Ventriculi. These curves are those of marked 
subacidity, occasionally of anacidity. The almost flat curve of 
achylia was rarely seen (Fig. 14). The gastric ferments, rennin 
and pepsin, were retained in all the cases. Blood, which was prac- 


18 Am'. Jorrci. Med. Sc., 1917, cliii, SOS. 
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tically never seen in other conditions, was very common, occurring 
toward the end of digestion, usually in several of the specimens as 
well as in the fasting contents. When blood was present the individ- 
ual curves of free and total acid became divergent, due to the large 
amount of combined acid formed from the blood protein. Mucus 
was frequently abundant. We were unable to draw diagnostic 
conclusions from estimations of soluble albumin performed by the 
Wolff-Junghans method. 
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Fxg. 14. — Carcinoma. 


Miscellaneous. Chronic parenchymatous nephritis, the con- 
valescent stage of acute intercurrent infections, syphilis of the 
stomach, give the curve of subacidity without novel characteristics. 

The Diagnostic Significance of the Curves. Utilization 
of the Method. One who expects to find in the curves of the 
fractional estimation of stomach contents new and infallible diag- 
nostic criteria will be disappointed. One who hopes to label each 
type of curve as representative of a particular disease will raise false 
hopes. On the other hand, many of the curves are highly suggestive 
of certain diseases. There is a type of curve quite constant for 
ulcer; cases of hypersecretion; anacidity, achylia, and postgastro- 
enterostomy cases show clear-cut types, individually representative 
of these conditions and easily recognized. For the demonstration 
of digestive hypersecretion the method is unequalled. But the 
importance and greatest value of the method lies in the fact that it 
offers knowledge regarding the physiology of the entire cycle of 
digestion from the beginning fasting state through to the very end 
of the digestive period. We are in a position to gain information 
regarding the following points: 
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1. Fasting contents: amount, presence of food residue, presence 

of regurgitated bile, mucus, or blood. 

2. Type of secretory activity as regards free and total acid, 

namely, the acid curve. . 

3. Duration of secretory activity, whether ceasing with the exit 
of the food or maintained as a hypersecretion thereafter. 

4. Time of emptying of the stomach, that is, its motility. 

5. Presence of mucus and time of occurrence. 

6. Presence of bile, as indicative of pyloric relaxation and duo- 
denal regurgitation. 

If we are accustomed to draw diagnostic conclusions from the 
usual test meal at the end of one hour, we can surely form a better 
opinion with the added information which this test affords. 

While the method may not give a finished diagnosis it gives 
numerous facts which when properly interpreted and pieced to- 
gether we recognize as indicative of functional disturbance of the 
stomach associated with a particular disease. It combines in itself 
the best features of several of the well-known test meals, namely, 
the Ewald, the Riegel (motility test dinner), and the Boas oatmeal 
test for presence of lactic acid. It makes superfluous the compli- 
cated mathematical formulae of the Mathieu-Rem ond method for 
estimating motility. 

A disadvantage of the method is the time required for its comple- 
tion. In institutional work this is less of a factor, as the nurse 
can easily aspirate every fifteen minutes until the stomach is empty. 

Recently, Best, 19 in a thorough review of the subject, strongly 
emphasizes the advantages which this method has over the single 
test meal, recommending it for further serious consideration at the 
hands of the profession. Fishbaugh 20 warmly recommends the 
method and calls attention to the insufficient, often misleading 
information furnished by the one hour test, as controlled by the 
fractional method. Andresen and d’Albora, 21 in an accurate estima- 
tion of many curves, found some very typical curves, as of duodenal 
ulcer and achylia. 

For the scientific study of the chemism of the stomach in its 
departure from health to disease this test must take its place as one 
of the most valuable adjuncts to our present methods. Its field of 
usefulness for the study of the effects of medication, dietary therapy, 
psychical influences, operative procedures, etc., is unlimited. 

W e take pleasure in thanking Drs. Brill, A. Meyer, Manges, and 
Libman, attending physicians to the medical services of the 
hospital, and Dr. Aronson, chief of the department of gastro- 
enterology of the dispensary of the Mt. Sinai Hospital, for their 
kind permission allowing us to study the clinical material at their 
disposition. 

" J °ur. Am. Med. Assn., 1910, Ixvii, 10S3. 

*' Island Med. Jour., 1910, x, 133. 


:o Ibid., p. 1275. 
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THE ACTION OF OPIUM AND SOME OF ITS ALKALOIDS 
ON THE DIGESTIVE TRACT. 


By David I. Macht, A.B., M.D., LL.B., 

LECTURER IN PHARMACOLOGY AND INSTRUCTOR IN CLINICAL MEDICINE. 

(From the Pharmacological Laboratory, Johns Hopkins University.) 


Opium and morphin are used by most physicians promiscuously 
and interchangeably in the many conditions in which an opiate is 
indicated. Perhaps the only difference between the two recognized 
by the average practitioner is that morphin can be administered by 
hypodermic injection while opium must be given by mouth. With 
the appearance on the market of soluble preparations of total 
opium alkaloids such as pantopon or pantopium, even "opium” can 
be given now by injection, and this difference therefore also dis- 
appears. A great many men regard morphin therefore as simply 
a more concentrated form of opium. 

Recent investigations, however, on the pharmacological action 
of various opium alkaloids have revealed that the so-called “minor” 
alkaloids of opium play a very important pharmacological and 
therapeutic role and .render the properties of opium as such or of 
combinations of its various alkaloids radically different from those 
of its principal alkaloid, morphin, when given alone. 

Thus the author 1 has shown that the effect of opium and of 
various combinations of its alkaloids on the respiration is in impor- 
tant respects very different from that of morphin. In another investi- 
gation the author 2 has shown that the analgesic properties of morphin 
and ppium are quite different, and in a still further investigation the 
author 3 has recently called attention to the difference between 
opium and morphin in their effect on the ureter in kidney colic. 

The action of opiates on the alimentary canal is one of the 
cardinal therapeutic indications for their administration. This 
action has been carefully studied by a number of observers, notably 
by Nothnagel, Magnus, Pal and others. The most fundamental 
facts On the subject, however, are so little known to the average 
physician and are so poorly described in most text-books that it 
was thought desirable to review them briefly in this place, and m 
addition to report some original investigations recently conducted 
by the author. 

Chemistry. In order to understand the pharmacology of opium 
it is essential to know something of its constitution. This is very 
complex. Up to the present time opium had yielded some twenty- 
two different alkaloids, besides protein bodies, sugar, gum, resin, 


1 Macht, Herman and Levy: Jour. Pharmacol, and Expcr. Tberap., 1915, vii, 339. 
J Macht: Ibid.,. 1916, viii, 1. 1 Macht: Ibid., 1917, .ix,. 197. 
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inorganic salts, and organic acids. Of the alkaloids some are present 
in very minute quantities, and, so far as we know at present, play 
an unimportant role. Half a dozen of the alkaloids, however, occur 
in larger quantities, and are now known to be of great pharmaco- 
logical importance. „ , 

The six principal alkaloids of opium, m point of quantity and 
importance, and their relative percentages of opium, are as follows: 1 

Morphin 
Narcotin 
Papaverin 
Codein . 

Narcein . 

Tliebain . 

These six alkaloids in respect to their chemical structure are 
divided into two distinct classes: the pyridinphenanthrene and the 
benzylisoquinolin groups. 5 Morphin, codein (methylmorphin) and 
thebain (dimethylmorpliin) are members of the pyridinphenan- 
threne group. Papaverin, narcotin, and narcein are members of the 
benzylisoquinolin group. The importance of this classification will 
be seen later. Prom the composition of crude opium it is evident 
that the galenical or ordinary pharmaceutical preparations of opium 
are not adapted to hypodermic administration. For subcutaneous 
use, however, combinations of opium alkaloids minus the inert 
and insoluble constituents have been introduced. The best known 
of these are pantopon, prepared by the Swiss pharmacologist, 
Salili, 6 which is a mixture of the hydrochlorides of the total opium 
alkaloids containing 50 per cent, of anhydrous morphin (about five 
times as much as in crude opium) and narcophin, which is a mixture 
of morphin and narcotin meconates in the proportion of one to two. 7 

Action on the Vomiting Center. Nausea and vomiting are 
among the commonest sequel® which the ■ physician encounters 
after administration of opium, and especially of morphin. These 
untoward symptoms, which may occur even after very small doses of 
morphin, although not dangerous in themselves, are disagreeable 
enough to be largely responsible for the employment of other 
opiates in its stead either in the form of the individual alkaloids, 
such as codein or diouin, or of various combinations. The vomiting 
produced by morphin has been conclusively shown to be of central 
origin, that is, to^be produced by stimulation of the vomiting center 
m the medulla, lhis is proved by the fact that it occurs soon after 
injection of morphin subcutaneously or intramuscularly, and is still 
iurther confirmed by the interesting experiments of Hatcher and 

* Simon: Dissertation, Bemo, 1903. 

‘ Winterstcin and Trier: Die Alkoloide, Berlin, 1910. 

'Therap. Monntsh., 1909, xxii, 1. 

» Maciit: Am. Jour. Med. Sc., 191G, clii, 16. 
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Eggleston, 8 who, having eviscerated dogs, were still able to produce 
retching movements of the abdominal muscles on injecting the drug. 
Considerable individual variations occur in men in respect to the 
nauseating and emetic action of morphin. In dogs morphin is a 
specific emetic, almost as much so as dehydromorphin or apomor- 
phin is a specific emetic for men. 

The author has for some time past been conducting experiments 
on dogs and making observations on patients for the purpose of 
determining the comparative effects of various opium alkaloids 
individually and in combination with each other on the vomiting 
center. 9 It was found on injecting dogs with the six principal 
opium alkaloids — morphin, codein, narcotin, papaverin, narcein, and 
thebain — that in respect to their emetic effect they fall into two 
groups: on the one hand morphin, which produces nausea and 
vomiting very easily, and even after small doses of the drug, and, 
on the other hand, all the other alkaloids which induce vomiting 
very rarely, even after very large doses. Thus, 50 to 100 mg. of 
codein per kilo weight of dog were not followed by emesis, whereas 
doses of morphin 0.4 mg. per kilo usually produced vomiting. The 
minimal dose of morphin to prove effectual showed considerable 
individual variations; in some cases as little as 0.15 mg. per kilo 
being sufficient to produce vomiting, in other cases larger doses 
being required. The average usual dose was found to be between 
0.3 and 0.4 mg. per kilo weight of dog. Such doses of morphin not 
only produce vomiting, but also tended to paralyze the vomiting 
apparatus after the emesis, so that a subsequent injection of apo- 
morphin did not prove effectual. 

Parallel to the morphin experiments a series of observations on 
the same animals but on different days were made with combinations 
of various opium alkaloids. Here a remarkable phenomenon was 
noted. It was found that a combination of morphin with narcotin 
or of morphin with papaverin (narcotin • and papaverin being 
members of the benzylisoquinolin group) do not produce vomiting 
as often as the same dose of morphin does when given alone. Further- 
more, it was noted that such a combination tended less to put the 
vomiting mechanism out of commission, so that a subsequent injec- 
tion of apomorphin was usually effectual and produced vomiting, 
whereas the same dose of morphin when given alone paralyzed the 
vomiting center, rendering response to apomorphin negative. Thus 
the average dose of morphin that could be administered in combina- 
tion with narcotin without producing vomiting was 0.5 mg. 

Even more striking was the effect of morphin when administered 
in the form of the total opium alkaloids or pantopium. In this 
combination doses of morphin much larger than the usual emetic 


* Jour. Pharmacol, and Exper. Therap., 1915, vii, 225. 

• Macht: Tr. Assn. Am. Pltya., 1910, p. 440. 
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dose of that alkaloid could be administered without the production 
of vomiting and without paralyzing the vomiting center, as indicated 
by its response to he subsequent injection of apomorphm. 

Following the above experiments on dogs a series of observations 
were made on the author himself and some co-workers, and later 
on ambulant patients, who required an opiate as a sedative, on the 
relative nauseating or emetic effect of morphin, morphin-narcotm 
(narcophin), and total opium alkaloids (pantopon). Here again it 
was found that morphin was much more nauseating when adminis- 
tered alone than when given in combination with other opium 
alkaloids. As little as 4 or 5 mg. of morphin by itself were in some 
cases sufficient to produce nausea. On the other hand, 20 mg. of 
Sahli’s combination' (= 10 mg. of morphin) seldom produced nausea 
or vomiting. An exhaustive examination of the literature on the 
subject was found to confirm, the author’s experience. 

The practical deductions from the above investigation are in the 
first place that morphin alone is more nauseating than when given 
in combination with other opium alkaloids, and in the second place 
that even minute doses of morphin, doses which are insufficient for 
the relief of pain, may nevertheless produce nausea. It is therefore 
not logical to decrease the dose of morphin for the purpose of 
eliminating its nauseating effect. It is interesting to note that the 
above experimental results agree well with the empirical observa- 
tions of some older clinicians. Thus, for instance, Fronmiiller, 10 
in his interesting work on Opium and Its Alkaloids , states that 
opium, on the whole, is less nauseating than morphin. 

Action on the Stomach. In addition to the nauseating and, 
what is always an accompaniment of emesis, the salivating action 
of morphin, several other effects produced by that alkaloid and by 
opium on the stomach must be mentioned. 


The absorption from the stomach, insofar as it takes place, does 
not seem to be interfered with by these drugs. 

The secretions of the stomach are, however, markedly decreased. 

A very interesting point to be noted is the excretion of morphin 
by the stomach wall. The drug, after having been absorbed from 
the intestines, is reexcreted by the gastric mucosa. Indeed, even 
after hypodermic administration of morphin a considerable per- 
centage of it is excreted into the stomach and can be recovered by 
washing it out. This is of practical importance and suggests lavage 
as a rational procedure in all cases of opium or morphin poisoning. 

erhaps the most striking effect of morphin on the stomach is the 
pylorospasm following its administration. Morphin causes a 
powerful tome contraction of the pylorus which lasts for many 
hours, as may be demonstrated by roentgen-ray studies. This 
pylorospasm is regarded by Magnus” as one of the principal factors 


"raK5?A S S 1869. 
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tending to produce constipation after morphin. Opium, or the total 
opium alkaloids, does not produce such a powerful spasm of the 
pylorus. 

The decrease in secretion and the pylorospasm are in large 
measure responsible for the indigestion following the administration 
of morphin. 

Finally, we may mention the remarkable anorexia or loss of 
appetite produced by morphin and opium. It is well known that 
morphin fiends and opium-eaters can go for long periods of time 
without food, owing to the impairment of digestion and loss of 
appetite consequent to the taking of the drugs. 



Fig. 1. — Intestine of cat. Segment 2 cm. long. Contraction = up-stroke. Showing 
stimulating effect of morphin, 5 mgni., in 30 c.c. Locke’s solution. 


Action on the Intestines. In respect to their action on the 
intestine- important differences are to be noted between morphin 
and opium. In order to understand these it is necessary to examine 
somewhat in detail the action of morphin on the one hand and of 
the so-called “minor” opium alkaloids on the other. 

When the action of morphin is studied on a segment or a loop 
of isolated intestine it is found that it powerfully stimulates the 
peristaltic movements and decreases the tonus of the organ, through 
an action on Auerbach and Meissner plexuses situated in its walls. 
A similar effect is produced by the other alkaloids of opium which 
belong to the pyridinphenantlirene group, namely, codein and 
thebain (Figs. 1 and 2). 

The sedative or constipating action of morphin, when it occurs, is 
due to a number of other effects produced by it, and which counter- 
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act the above-described stimulating action. Of these the most 
important are as follows: (1) A spastic contracture of the pylorus, 
already described above. This hinders the passage of food from the 
stomach into the gut and in this way deprives the latter of one of 
its natural stimuli. Magnus, in a very elaborate study, regards 
this as one of the chief causes of constipation after morphin. (2) 
There is a similar tonic contraction of the ileocecal sphincter which 
tends further to hinder the passage of fecal matter. (3) In the third 
place there is a diminution in the pancreatic and enteric secretions 12 



Fig. 2. — Intestine of cat. Contraction = up-stroke. Showing marked increase 
in peristalsis and in tonicity after addition of codcin hydrochloride, 10 mgm., in 50 
c.c. Locke’s solution and subsequent inhibition and relaxation produced by adding 
5 mgm. of narcotiu hydrochloride to the same solution. 

which also tends to produce constipation. (4) In the fourth place 
it is interesting to note that although the secretions are inhibited 
the absorptive power of the intestine is unimpaired. This circum- 
stance, together with the fact that the intestinal contents are pro- 
pelled more sluggishly, leads to even more complete absorption of 
fluid and the production of harder feces. (5) In the fifth place, accord- 
ing to Nothnagel, 13 Spitzer 14 and others, morphin causes an increased 

Cohnlieim and Mordrakowski: Ztschr. f. physiol. Chem., 1911, Ixxi, 273. 

11 Virchows Arch., 1SS2, lxxxLx. u Ibid., 1S91, cxxiii, 593. 
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tone of the splanchnic nerve centers, and hence a greater inhibition 
of the intestinal movements. (6) Lastly, it is claimed by some 
authors that morphin tends to benumb or paralyze the sensory 
nerve-endings in the intestinal walls and thus render it still more 
less responsive to stimuli. 15 16 

It is thus seen that while the action of morphin on the Auerbach 
and Meissner plexuses tends to stimulate the intestinal contractions, 
some of its other effects on the intestine tend to counteract this 
stimulation and inhibit the contraction and still other effects by 
producing changes in the consistency of the feces, tend still further 
to lead to constipation. The final effect is a resultant of all the 
factors above mentioned and depends on which of them have the 
upper hand or the predominating influence. This varies in different 
animals. Thus in cats and dogs, morphin ordinarily produces 
purgation. In man the result may be constipation, but very often 
the peripheral stimulating action is sufficient to prevent it. Again, 
it is well known that morphin fiends suffer alternately from obstinate 
constipation and frightful diarrhea. 

Turning now to the benzylisoquinolin group of opium alkaloids, 
of which papaverin is the chief representative, we find that their 
peripheral effect is very different from that of the morphin group 
just considered. The Viennese investigator Pal 17 has called attention 
to the peculiar properties of papaverin, and this drug has been still 
further investigated by Popper 18 and by the present author. 19 Papa- 
verin has the interesting and remarkable faculty of producing an 
inhibition of the contractions and relaxation of the tonus in all kinds 
of smooth-muscle structures. Thus it has been shown to produce 
a complete relaxation and marked inhibition of movements of the 
intestinal muscle, and that both in isolated preparations and in the 
intact body (Fig. 3) a similar effect, differing only in degree, is 
produced by the other benzylisoquinolin alkaloids narcotin and 
narcein (Fig.. 2). Furthermore, it has been shown by Popper and 
others that the inhibitory effect of papaverin follows minute quanti- 
ties of the drug and that small doses of that alkaloid are sufficient 
to counteract the tonic and stimulating effects of much larger doses of 
morphin. Still further it has been pointed out by the present author 
in conjunction with Johnson and Bollinger 20 that papaverin has a 
marked local benumbing or analgesic effect upon sensory nerve 
terminals of the skin and mucous membranes, and it is justifiable 
to assume that the same effect may be produced upon ,the sensory 
nerve-endings of the intestinal wall. 


15 Jacobi: Arch. f. exp. Path. u. Pharmakol., 1S91, xxix, 171. 
,c Pohl: Ibid., 1S94, xxxiv, SG. 

11 Zentralbl. f. Physiol., 1902. GS. 

18 Pfluger's Arch., 1913, cliii. 

15 Macht: Arch. Int. Med., 191G, xvii, 7S6. 

:o Jour. Pharmacol, and Expcr. Tlierap., 1916, viii, 451, 



MACltt: ACTION Of' OPIUM On i’ltf DlGfESl’lVE 1'ItACl 1 881 

The fact that small doses of papaverin and narcotin are sufficient 
to counteract the stimulating action of morphin and codein explains 
the empirical observation of some careful clinicians that opium is 
more constipating than morphin. 21 Experiments made by the author 



Fig. 3. — Jejunum of cat. Showing normal rhythmic contraction. Contraction 
= up-stroke. Effect of 2 mgm. of papaverin hydrochloride in 50 c.c. Locke’s solution. 
Note marked relaxation of tonus and inhibition of contractions. 



Fig. 4. — Ileum of cat. Contraction = up-stroke. Showing tho antagonistic 
effects of a mixture of morphin sulphate, 15 mgm., and papaverin hydrochloride, 
1 mgm., on the same preparation. Tho inhibitory effect predominates. 

■with pantopon, a combination which contains 50 per cent, of morphin, 
proved that it possessed enough of the isoquinolin derivatives to 


!1 Fronmuller: Loc. cit. 
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produce an inhibition of the bowel in place of the ordinary stimula- 
tion following morphin alone (Figs. 4 and 5). If we bear in mind 



Fig. 5. — Ileum of cat. Contraction = up-stroke. Showing effect of pantopon, 
10 mgm., in 50 c.c. Locke’s solution. 



T 

A,- 


Fio. 6. — -Isolated pyloric sphincter of cat. Showing relaxation after papaverin, 
25 mgm., in 100 c.c. Locke’s solution. 



Fio. 7. — Ileocecal sphincter of cat. Showing relaxation produced by papaverin, 

15 mgm., in 50 c.c. 
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that crude opium in addition to the various isoquinolin derivatives 
also contains various inert bodies such as gums and the resins, etc., 
it is clear that it is even more constipating than a combination of 
the pure total alkaloids alone. 

Thus, as a result of careful pharmacological investigations, it is 
evident that morphin and opium possess very different therapeutic 
values in respect to. their effect on the intestinal movements. 

Action on the Pyloric Sphincter. It may be well to devote 
a paragraph to the action of some opium alkaloids, and especially 
of papaverin, on the pyloric valve or sphincter, in view of their 
possible therapeutic applications. The spasmodic effect of morphin 
has already been sufficiently described. The effect of papaverin on 
the pyloric sphincter is a diametrically opposite one. Roentgen-ray 
studies have shown that papaverin produces relaxation of the pylorus. 
The same has been confirmed by the present author in experiments on 
the isolated pyloric ring (Fig. 6) and the ileocecal sphincter (Fig. 7). 
Holzknecht and Sgalitzer 22 have suggested injections of papaverin 
in differential diagnosis of functional and organic spasm of the 
pylorus. Again, Delprat 23 injects papaverin for the relief of pyloro- 
spasm in infants. In connection with a study of the effects of papa- 
verm on the ureter and other smooth-muscle tissues in vitro it 
occurred to the author to suggest its use by mouth in infantile spasm 
of the pylorus. Inasmuch as the toxicity of papaverin is very low, 
such a procedure was deemed not to be dangerous. Accordingly, 
solutions of papaverin-hydrochloride have been administered to 
infants with pylorospasm in a few cases through a stomach-tube with 
very encouraging results. 


RENAL INFECTION . 1 

By Joseph F. Geisinger, M.D., 

associate in gynecology, medical college of Virginia; associate surgeon 

AT STUART CIRCLE HOSPITAL, RICHMOND, VA. 

At the outset we confess to have accomplished nothing more 
important than the reduction to something like a satisfactory work- 
ing basis of our sometime inapt conception of this subject. 

In common with many others, we have been depressed by the 
enormous extent and wondrous complexity of the literature to which 
we are now perhaps contributing a further burden. However, a 
careful compilation and consultation of our own experience, taken 

•• Miinchcn. mod. Wclmsclir., 1913, iii. 

J Ncderl. Tijdschr. v. Gcncesk, 1915, ii, 1311. 

Read before the Tri-State Medical Society of Virginia and the Carolinas at 
ilurham, N. C., February 21-22, 1917. 
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in conjunction with a review of certain selected portions of this litera- 
ture, have gradually evolved conclusions of some definiteness which 
it may be worth while recording briefly. In a series of 125 cases sub- 
jected to eystoscopic diagnosis during the past two years about 30, 
or 24 per cent., were found to have extrarenal causes for the urinary 
symptoms presenting, and these, of course, are immediately excluded 
from the present consideration. Of the remainder, 60, or 63 per 
cent, of the true urinary group, were cases of renal infection of the 
non-tuberculous type. To this number are added, for general con- 
sideration, about 20 other cases in which the presence of renal 
infection was so evident as not to require eystoscopic diagnosis, 
and in which, for one reason or another, it was found inadvisable 
or impossible to employ the accepted methods of eystoscopic treat- 
ment. Thus, in a grand total of 115 urinary cases constituting the 
basis of this report, 80 were cases of non-tuberculous renal infection, 
presenting an incidence of nearly 70 per cent. 

General Consideration. It would appear that the chief 
cause of the disastrous confusion pervading the literature lies in 
two errors: (1) The attempt to erect into distinct clinical and 
pathological entities, conditions which are most probably consecu- 
tive events in the same general process. (2) The assumption that 
the character of the organism involved has no determining influence 
upon the course pursued by this general process in a given instance. 

Certainly, the picture has unfolded with greater clarity for us, 
and we have been able more intelligently to estimate our own cases 
since we have come to realize: (1) that the commonly accepted 
differentiations (pyelitis, pyelonephritis, pyonephrosis, perinephritic 
abscess, etc.) in reality represent initial, concurrent, or terminal 
stages of a general process (renal infection) ; (2) that the nature of 
the involved organism as between the pyogenic cocci on the one side 
and the ubiquitous colon bacillus on the other has a profound influ- 
ence upon pathology, symptomatology, and treatment. 

In reference to the former there has been a gradual swing of 
sentiment in this direction in the last few years; as to the latter, 
it has been extremely interesting to note, running through the recent 
literature, a skein representing a true conception of the situation 
by a very few, and, by a few others, a clinical and therapeutic 
differentiation with an apparent lack of understanding of the 
pathological basis therefor. Most recently of all, Cabot and 
Crabtree 2 have presented a report which, though of no striking 
originality, is, in our judgment, of monumental importance in that 
it gathers into a coherent whole the scattered threads of this skein 
and surrounds it with a framework of case summaries representing 
investigative work of a very high order. 

Briefly stated, this new conception of kidney infection assumes, 


1 Surp., Gyncc. and Obst., November, 1910. 
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on what appears to be sufficient evidence, that in the ordinary case 
the involvement begins primarily in the substance of the organ, 
including the pelvis and perinephritic tissue secondarily, if at all, 
so that a simple pyelitis rarely, if ever, exists without at some 
stage an inclusion of the parenchyma, though the same cannot be 
said of perinephritic abscess, which may at times be of entirely 
extra-urinary origin. The bacteriology concerns essentially the 
pyogenic coccus group on the one side and the typhoid colon group 
on the other. In the first named the process is more or less limited 
to the kidney itself, involving the pelvis little if at all; the lesions 
here are cortical abscesses, septic infarcts, diffuse suppuration, 
capsulitis, capsular abscess, and perinephritic abscess. In the 
typhoid colon group, on the contrary, the tendency is distinctly 
toward an attack on the convoluted tubules and the pelvis, and the 
lesion is a pyelonephritis which in some cases is so predominantly 
associated with the pelvis as to amount in clinical significance, if 
not in pathological accuracy, to a “pyelitis” pure and simple. 
The essential point in the entire consideration is the fact that the 
coccus has a strong inclination to abscess production and the colon 
bacillus none at all, though a pyonephrosis may easily (and neces- 
sarily) result from a bacillary infection if a ureteral obstruction 
becomes at any time added to the picture. 

Etiology. Considering the etiology, we are compelled by our 
experience to discard, at least in part, the time-honored generality 
that renal infection is dependent upon an antecedent focus of infec- 
tion and a kidney whose resistance has been lowered by such pre- 
disposing factors as stone, traumatism, obstruction, new growth, 
mobility, etc. The necessity of a bacterium is, of course, evident 
and the germ unquestionably comes from a preexisting focus else- 
where in the body. This focus may be a tooth, a tonsil, a furuncle, 
the. gall-bladder, the appendix, the intestine at large, etc.; in the 
majority of instances we can merely assume its existence without 
being able to determine its location. 

The other half of the generality does not hold up so well. 

In determining the occurrence of infection, predisposing factors 
of the types noted are of very great importance when they are 
present, but in a very high proportion of cases they are entirely 
absent. In our series this factor entered into the situation in only 
35 per cent, of cases. In the others the nature of the predisposing 
element was as obscure as the identity of the antecedent focus. 
Very probably the common determining factors are less often the 
gross lesions enumerated above and more often the impalpable 
influences associated with lowered systemic resistence in general, 
chronic toxemias (particularly from the intestinal tract), the viru- 
lence of the particular strain of germ involved, the number of 
organisms reaching the kidney, and the duration of their travel 
kidneyward. 
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In this connection we call attention to several important con- 
siderations. The kidney is an excretory organ for bacteria com- 
parable to the liver. Germs are probably being constantly fed into 
the blood stream from various sources and carried to these organs 
for elimination. It is possible for this elimination to occur without 
any damage to the kidney itself. We have recovered pure cultures 
of pneumococci from the urine of a pneumonia patient who had 
no renal involvement. Numerous other such cases have been 
reported. Rosenow has shown, however, that germs lurking in 
infected areas may from time to time undergo modification and 
acquire hitherto unpossessed selective affinities for certain struc- 
tures including the kidney. Such a germ feeding into the blood 
stream would no longer harmlessly pass the kidney. On the con- 
trary, it would here find its new elective localization and fall upon 
it. Thus, so far as organisms are concerned, they may be immedi- 
ately of such high virulence as to infect the kidney promptly; 
they may be of a lower grade of virulence, but in such massive 
number as to have essentially the same effect : they may be of such 
a tjqie as to fall an easy prey to the physiological activity of the 
kidney and do no harm; or, finally, they may originally have been 
of this latter class, but subsequently have developed selective 
destructive powers against the kidney. The germs with which we 
have dealt in our series are in 54 per cent, of the bacteriologically 
differentiated cases colon bacilli and in 30 per cent, staphylococci 
and streptococci. There were 16 per cent, of mixed infections, and 
evidence in many indicating that the colon bacillus was a secondary 
offender. In reference to the predisposing resistance — lowering 
factors, the outstanding feature, apart from the minority of gross 
lesions already mentioned, was chronic constipation, which with its 
accompanying toxemia was present in such a high percentage of 
cases as to demand very serious consideration. In quite a large 
number of cases no predisposing factor whatsoever was evident. 

As to the avenue traveled by the organism in its journey to the 
kidney, the discussion is already voluminous enough and heated 
enough to make it unnecessary for us to add another word to it. 
We content ourselves therefore with the bare assertion that we con- 
sider the evidence: 

1. Overwhelmingly against the so-called ascending infection 
except in a very few cases. 

2. Not sufficient to identify the infection with the lymph current 
as a common occurrence. 

3. Conclusively in support of a hematogenous route in a vast 
preponderance of cases. 

Symptomatology. Pyonephrosis is a terminal event with a 
symptomatology of its own which need not be considered at this 
time, and much the same may be said of the perinephritic abscess 
consecutive upon primary renal conditions. Of the latter the infec- 
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tions may vary from the extremely chronic to the violently acute. 
From the-prognostic and therapeutic view-point a bacterial differen- 
tiation of the acute forms is important, and is often possible when 
all available diagnostic measures are employed. A coccus infection 
of severe grade will present high fever, chills, rapid pulse, high 
leukocytosis, pain on the affected side, abdominal tenderness and 
spasm, and a rapidly progressive toxemia. Blood cultures may 
show the organism. A colon infection of severe grade will present 
the same symptoms, though usually in lesser degree, and commonly 
the toxemia will not be so marked. Here also a blood culture will 
often prove positive. For immediate diagnostic purposes, however, 
consideration of the uriue and function will prove of greatest value. 
Involving a portion of the kidney distant from the pelvis, and not 
particularly concerned in the elimination of phenolphthalein, a 
coccus infection often produces little or no change in the micro- 
scopic appearance of the urine or of the functional capacity of the 
kidney as measured by the dye output. So much is this true that 
the pronounced abdominal symptoms and the insignificant urinary 
findings often lure the diagnostician into an ineffective intraperi- 
toneal operation. With bacillary infections, on the contrary, the 
pelvis and the convoluted tubules are primarily'- involved, pus, 
bacteria, and other pathological elements appear promptly in the 
urine, and the function is very profoundly affected. 

The question of whether any renal infection is ever strictly 
unilateral is still sub judice. We believe the vast majority of such 
infections, acute and chronic, to be bilateral in spite of temporary 
absence of pus and bacteria from one of the kidneys. N otwithstand- 
ing this we feel convinced that there is definitely, though rarely, 
such a condition as an acute unilateral infection of the type described 
by advocates of this belief as “suppurative infarct.” Furthermore, 
we believe that in the common bilateral acute infections the 
pathology is often, if not commonly, much more pronounced upon 
one side than the other. 

We pass over the mixed infections representing the engrafting of 
a secondary colon infection on a primary coccus base or the reverse. 
Such cases, particularly when associated with gross lesions such as 
stone or stricture, present a complex urinary picture and a pathology 
still more complex. In most instances the interpretation of the 
picture is a matter of mere conjecture. 

In the symptoms summary which follows, based on the cysto- 
scopic series, we include both the chronic and the ordinary acute 
cases, excepting only the fulminating types just described. Certain 
cases appear to have been chronic from the outset; the usual history 
is an original more or less acute attack, subsidence into a mild 
chronic condition (often with almost complete remissions), and 
thereafter periodic acute or subacute outbursts. The chief charac- 
teristics noted are as follows: 
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Age, Sex and Race. We have wasted no time over these con- 
siderations. Renal infection is no respector of person, and occurs 
frequently in young and old, male and female, white and black. 

Etiology. Apart from the gross accompanying lesions referred 
to more in detail under the head of associated conditions the etiology 
is often quite obscure. In 30 per cent, of our cases it was entirely 
undetermined, and in many others it could only be assumed. Of 
these latter a group constituting nearly 20 per cent, of the whole 
presented chronic constipation as the outstanding factor. A recent 
history of typhoid fever was present in 2 cases. Definite pre- 
existing foci were determined in 10 per cent, of cases as follows: 
Pyorrhea, throat infection, puerperal sepsis, operative wound infec- 
tion, salpingitis, and traumatic hand infection. Reduplication of 
ureters was present in 3 cases, stricture of ureter in 5 cases, great 
mobility of kidneys in 5 cases, stone in 8 cases. 

Bacteriology. The offending organism was identified in slightly 
over 50 per cent, of the cases. In 5 per cent, no germ could be 
located either by stain or culture. In the remainder the bacterio- 
logical records are incomplete, a gross error which in the future 
we shall attempt to avoid. Of the cases in which the germ was 
identified, 54 per cent, were colon infections, 30 per cent, coccus 
infections, and 16 per cent, mixed colon and coccus infections. 

Course. The clinical duration of the lesion varied between one 
day and fourteen years. 

Associated Conditions. In 35 per cent, of cases gross predisposing 
urinary lesions such as stone, stricture, and prolapse were present. 
In the stone cases it was often difficult or impossible to judge between 
cause and effect, and the same may be said of the strictures. So 
far as prolapse is concerned, it is interesting to note that in all cases 
the mobility was unilateral, but the infection bilateral except in 
one instance. A great variety of extra-urinary associated condi- 
tions presented themselves, mostly negligible from the etiological 
point of view. Pelvic complications in women were found rather 
often, particularly salpingitis, displacements of the uterus, and 
large fibroid tumors. The previous histories of the patients con- 
tained the usual citation of childhood infections, of which no 
particular note is taken here. Considerable significance attaches to 
the frequency with which these previous histories contained refer- 
ence to “malaria,” chronic appendicitis, and gall-stones. In several 
of these, long treatment, removal of the appendix, or exploration 
of the gall-bladder had failed to do what the ureteral catheter 
subsequently easily accomplished. 

Side Affected. In 70 per cent, of cases the infection was bilateral. 
The unilateral cases were either of the type known as “infarct” 
or presented some condition definitely interfering with the vitality 
of the kidney involved: solitary kidney, rudimentary third pelvis, 
strictured ureter, stone in pelvis or ureter, mobility with kink of 
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ureter. We are inclined to question the existence of a unilateral 
infection exclusive of these two types. No such case appeared in 
our series. It is important to note, however, that the infection is 
commonly predominant upon one side, and that its existence upon 
the other (where it may be entirely dormant) can often be demon- 
strated only after very careful microscopic and cultural examination. 

Initial Symptom. This was definitely stated in 90 per cent, of 
cases as follows: pain, 46 per cent.; bladder disturbance, 32 per cent.; 
fever, 6 per cent.; vomiting, 4 per cent.; general weakness, 2 per 
cent. 

Predominant Symptom. In about 88 per cent, it was possible 
to determine the predominating symptom of the attack. In a few 
cases two or more symptoms were given equal prominence, and this 
accounts for the apparent discrepancy in the percentages: pain, 
60 per cent.; bladder disturbance, 15 per cent.; fever, 10 per cent.; 
malaise, 10 per cent.; vomiting, 2 per cent. 

Bladder Disturbance. Frequency of urination was present in 
81 per cent, of cases and painful urination in 66 per cent. Combining 
the two a total of 86 per cent, of cases presented bladder disturb- 
ance of some kind and degree, occasionally slight but usually quite 
marked. 

Pain. In our cases this presented a definitely higher incidence 
than that observed by many .others, and it is in fact one of the 
outstanding features of the symptomatology. It was present in 
77 per cent, of cases, and varied from a dull ache to a seizure of such 
severity as to require morpliin. The pain was commonly located 
in the lumbar region, but sometimes appeared over the bladder, 
throughout the entire abdomen, under the costal arches, in the 
inguinal regions, and across the sacrum. It is interesting to note 
that .it was commonly unilateral in spite of the fact that in many 
cases the urine of the opposite side showed findings of equal, some- 
times greater, significance. The same thing may be said of local 
tenderness, which was found in 60 per cent, of cases. 

Fever and Chills. A definite history was obtained in 54 per cent, 
of cases. 

Gastro-dniestinal Disturbances. Gastro-intestinal disturbances 
were present in 43 per cent, of cases. 

Malaise. This was noted in 40 per cent.; in about 25 per cent, 
definite loss of weight was complained of. 

Pyuria. This was absent in but 1 case, a perinephritic infection 
apparently originating in a kidney lesion without pelvic outlet. 
The amount of pus present varied enormously and offered no con- 
stant indication of the gravity of the process. Some of the most 
stubborn of the cases showed but small amounts. The findings were 
bilateral except as noted under “side affected,” but commonly 
there was considerable difference in the two sides. We observed 
with interest that many cases which at first appeared unilateral 
eventually developed pus and positive cultures on the other side. 
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Hematuria. Blood was present in the urine in sufficient quantity 
to be seen by the patient in 10 per cent, of cases. No attempt was 
made to compile the microscopic findings. 

Leukocytosis. In the more acute stages there may be leukocytosis 
of varying degree. Septic infarcts commonly produce a high total 
leukocyte and polynuclear count. In the chronic cases it is distinctly 
unusual to find any blood reaction. Furthermore, it is important 
to note that in a certain percentage of acute cases there will be no 
blood change. We have witnessed an initial attack with chills, 
malaise, temperature of 103°, and a normal leukocyte and differen- 
tial count. 

Fiinction. In something over one-third of the cases separate 
function test was done with plienolphthalein as an indicator. In 
common with the experience of others our results here have been 
somewhat confusing, and we are more and more impressed with the 
importance of a careful consideration of the clinical aspects of the 
case before placing too great a reliance upon the dye tests in the 
chronic cases. In several instances the pathological condition has 
been accurately pictured by the indicator, a low or absent reading 
suggesting the nephrectomy subsequently done, with a classical 
compensation on the opposite side. At other times, however, very 
low readings have meant nothing more than the presence of a stone 
or some other disturbing element which did not essentially involve 
the parenchyma, and the removal of which would permit prompt 
return of the function to normal. As it is often impossible to 
separate these two types clinically, direct inspection of the interior 
of the kidney at the time of operation is the only safe guide to 
nephrectomy. In a very few cases we have found higher function 
on the affected side than on the other (one septic infarct and one 
stone kidney). However, certain modifying elements were present 
in both these cases. Finally, we have encountered several cases of 
apparent hyper-permeability to the dye in which abnormally high 
readings were present in spite of more or less marked lesions on one 
or both sides. 

Cystoscopic. In 40 per cent, of cases the bladder picture was 
absolutely negative, and in 23 per cent, nothing further was noted 
than an edema or congestion of the trigone suggesting a chronic 
irritation. Cystitis was well marked in 20 per cent, of cases and of 
moderate severity in 12 per cent, of others. One cannot fail to be 
impressed with the remarkable ability of the bladder to resist infec- 
tion in the presence of a stream of purulent and bacteria-laden urine 
which may have been flowing across it for years. In slightly over 
40 per cent, of cases, pyelography was done with collargol or thorium, 
and with no bad results. This measure was of considerable value, 
but we could not so systematically as Braasch (though quite fre- 
quently) trace in the pelvic outline the signs of infection which we 
nevertheless demonstrated to be present. 
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Treatment. The question of treatment involves numerous 
considerations. A perinepliritic abscess must, of course, be promptly 
drained, and, if of renal origin, subsequent investigation must 
determine the fate of the kidney itself. A pyonephrosis commonly 
requires a nephrectomy. Infected stone kidneys must be dealt 
with according to circumstances; some have to be excised; in others 
it is possible, though difficult, to remove the stone, and later on 
rid the pelvis of its infection by suitable cystoscopic measures. 
If a stricture of the ureter is associated with a pyelitis it will have 
to be dilated, and similarly an infection dependent upon prolapsus 
will necessitate nephropexy. 

Cases without these gross complicating lesions present a problem 
to themselves. As a rule we are reluctant to adopt manipulative 
procedures in an acutely inflamed urinary tract, but very often we 
feel that no other recourse is left. The acute coccus infections often, 
and the acute bacillary infections rarely, reach surgical proportions. 
The progressive toxemia accompanying the so-called unilateral in- 
farct or the bilateral coccus infection (with preponderance of pathology 
on one or the other side) may within a few days or hours imperatively 
demand drainage of cortical abscesses or even nephrectomy. We 
would, however, advise extreme caution lest we too hastily adopt 
this irrevocable measure. In many cases such kidneys have an 
astounding reactive ability, and the patient with almost dramatic 
suddenness will pass from great danger to comparative safety. 
Moreover, we will hereafter refuse to recommend or adopt the more 
radical procedures until a preliminary lavage of the pelvis has been 
undertaken. We are aware that in this type of infection the inacces- 
sible cortex is chiefly involved and lavage supposed to be of ques- 
tionable value. However, in several cases (two of them still under 
treatment) silver nitrate irrigations of the pelvis have aborted 
attacks which appeared to be imminently demanding nephrectomy. 
We regret that lack of space prevents detailed reports of these cases. 
In the last of the series the clinical picture was absolutely classical, 
including a positive staphylococcus blood culture. Should lavage 
fail, however, we would then unhesitatingly remove the offending 
kidney. 

When the coccus infection is not of this fulminating type it will 
generally subside rather promptly, though it will sometimes pass 
over into a chronic condition. The acute colon bacillus infections 
will rarely at any time require operative measures; the toxemia here 
is usually less severe, but there is a much greater tendency of the 
-infection to relapse into the chronic with periodic acute exacerba- 
tions. Treatment of the chronic infections and of these latter acute 
forms may be considered under the same terms. Attention to diet 
rest, sleep, fresh air, and general hygiene are important. The most 
valuable internal medication consists of draughts of pure water. 
>\e cannot overestimate the importance of demanding that the 
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patient systematically flood the urinary tract. Antiseptic drugs 
have been disappointing. The formaldehyde-carrying formulas 
(urotropin) have a definite germicidal action in the bladder when 
properly used, and a similar but vastly less potent action at the 
level of the pelvis of the kidney. In the substance of the organ where 
the cocci are lodged they are of no value whatever. The ideal 
urinary antiseptic has yet to be found; in the meantime we would 
add methylene blue and quinin to the therapeutic arsenal. Vaccines, 
autogenous or otherwise, have not proved their case in our hands. 
Our judgment would instruct us, however, that this is probably 
less the fault of the vaccine than of our understanding of its proper 
application. We are rather convinced that vaccines will eventually 
be of much service in these conditions, and we desire to push our 
investigations in this direction. The remedy par excellence is lavage 
of the pelvis. We deprecate the discouraging tone of a recent 
publication. 3 Our experience in many cases utterly contradicts the 
conclusions of this writer. In his opinion kidney infections, curable 
through pelvic lavage, owe their recovery to catheter dislodgment 
of material which blocks the lumen of the ureter, and hence he 
believes that “the less dangerous procedure of simple ureteral 
catheterization” is equally efficacious. In expert hands a properly 
conducted lavage is without danger, and in more than 200 pelvic 
irrigations we have yet to meet a single one of the sequela* men- 
tioned in this article. Obstructive material has not often been 
present in the ureter in our cases. Furthermore, in many instances 
in which we have practised preliminary diagnostic catheterization 
without lavage, but with theoretical removal of the obstruction, 
there has been an entire absence of the improvement which has 
followed later when systematic lavage was undertaken. In brief, 
our experience, so far as we are concerned, negatives every point 
advanced by this author. 

For lavage we have abandoned all other media in favor of silver 
nitrate and formaldehyde. Of the two, silver is much the more con- 
stantly effective. The precipitate of silver chloride in the urine is 
disconcerting and has led us from time to time to search for some 
substitute. Invariably, however, we have been forced by clinical 
results to return to silver. We have failed to note, however, that 
the higher percentages (5 per cent.) are of any greater effect than 
the lower (1 per cent.). 

It must be remembered that in spite of all treatment, including 
lavage, some infections will prove ineradicably rooted in the pelvis. 
Temporary improvement can often be effected in these cases, and * 
by periodic seances the condition can be held more or less constantly 
in leash; but a permanent complete cure appears hopeless unless 
nephrectomy is undertaken. 


* Surg., Gynec. and ObFt., January, 1917. 
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For years clinicians have used the term splenic anemia to desig- 
nate a condition manifested by splenomegaly and by anemia 
supposedly due to disturbances in the spleen. The term was long 
made to cover a conglomeration of anatomical lesions, among them 
the primary splenomegaly of Gaucher, the congenital and acquired 
forms of hemolytic jaundice, and the so-called Banti’s disease. 
The first two recently have been eliminated and classified elsewhere, 
and it is with the last named that we purpose to treat in the present 
communication. It will be shown, we think, that Banti’s disease 
as an entity has no legitimate claim to recognition, and that the 
designation is an encumbrance in the nomenclature of splenic 
diseases; that it really represents a splenic manifestation of syphilis 
usually with, but occasionally without, concomitant sclerotic 
changes in the liver, and that all the clinical and anatomical 
requirements of the disease as originally postulated by Banti are 
adequately satisfied by syphilis. 

Banti’s disease, according to the original description of the 
Italian pathologist,* is divisible into three symptomatic stages, 
namely, the pre-ascitic, the intermediary, and the ascitic. The 
pre-ascitic stage is inaugurated by insidious hyperplasia of the 
spleen, the organ commonly reaching several centimeters below the 
level of the costal slope before the enlargement is detected, by 
diminution in the number and in the hemoglobin content of the 
red cells, and by poikilocytosis and microcythemia, but without 
changes in the number or in the ratio of the white cells. At this 
stage exploration of the abdomen reveals a markedly enlarged 
spleen and a liver that is perfectly smooth or slightly irregular in 
contour, the sclerotic changes being limited in extent and so dis- 
tributed as not to interfere with the portal circulation. The inter- 
mediary stage is attended by digestive disturbances dependent 


1 Banli: Semaine M6d., July 11, 1914, p. 318. 
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upon chronic passive congestion of the gastro-intestinal mucous 
membrane, and occasionally by hemorrhages. In the ascitic 
stage the abdomen fills with serous fluid, thus completing the 
cycle of portal obstruction, jaundice may or may not be present, 
emaciation and anemia are extreme, and death supervenes. 
Autopsy reveals enlargement of the spleen to the extent of from 
500 to 1200 gm. or more, and the liver is cirrhotic. 

While Banti’s exposition constitutes a straightforward descrip- 
tion of what he undoubtedly believed to be a distinct disease, it 
is none the less a confusing contribution to the subject of splenic 
pathology, and, to confound matters still further, Osier, 2 in this 
country, stood sponsor for Banti’s views in a paper founded almost 
exclusively on clinical observations, thus helping to perpetuate 
error in regard to a subject already hopelessly involved and based 
on an insecure anatomical foundation. Others still more boldly 
included under the caption of Banti’s disease such lesions as trau- 
matic thrombosis of the portal vein and its tributaries attended by 
secondary splenomegaly, 3 enlargement of the spleen associated with 
patency of the umbilical vein, 4 etc. 

Syphilis as a factor in Banti’s syndrome has received considera- 
tion in isolated instances only. For example, in a syphilitic spleen 
Marchand 6 found histological changes identical with those described 
by Banti, and advanced the view that many cases of so-called 
Banti’s disease may be due to preservation of a congenital syphilitic 
splenomegaly. In a case reported by Coupland 6 the clinical fea- 
tures were typical of Banti’s disease, but operation for removal of 
the spleen revealed the gnarled liver of syphilis. In the case reports 
of three operations for splenectomy in syphilitic subjects Giffin 7 
has drawn an entirely acceptable picture of Banti’s disease, and 
similar cases have been recorded from time to time by Hartwell, 8 
French and Turner, 9 Osier, 10 Anderson, 11 Caussade and Levi- 
Franckel, 12 Queyrat, 13 and Ilochhaus. 14 As far as we have been 
able to learn, however, there has been no systematic attempt to 
establish a relationship between syphilis and Banti’s disease. 

Enlargement of the spleen, exclusive of the gummatous variety, 
is not an uncommon event in syphilis, and occurs both in the con- 

5 Osier: Am. Joan. Med. Sc., 1902, cxxiv, 751. 

3 Heller: Verliandl. d. deutsch. path. Gesellsch., Jena, 1904, p. 182. 

4 Baumgarten: Arbeit, aus dem path. Instit. zu Tubingen, Leipzig, 1907, vi, 93. 

5 Marchand: Munchen. med. Wclinschr., 1903, 1, 4G3. 

* Coupland: British Med. Jour., 1S9G, i, 1445. 

' Giffin: Am. Joan. Med. Sc., July, 191G, p. 5. 

8 Hartwell: Med. Record, March 2S, 1914, p. 593. 

• French and Turner: Proc. Royal Soc. Med., 1913-14, vii, 77. 

10 Osier: Clinical Jour., 1914, xliii, 462. 

11 Anderson: Canada Lancet, 1914, xlvii, 740. 

13 Caussade and Levi-Franckel: Bull, ct mt-m. Soc. mfid. des hdp. do Paris, 1914, 
xxxvii, 1029. 

m Queyrat: Ibid., 1914, xxviii, 29G. 

i< Hoclihaus: Munchcn. med. Wchnschr., 1904, li, 1410. 
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genital and acquired disease. In a study of 348 cases of spleno- 
megaly in children, Carpenter 15 found 57 cases in congenitally 
syphilitic subjects, syphilis, as a cause of splenomegaly and anemia, 
ranking second only to rickets, of which there were 60 cases. 1 he 
clinical indications were those of the so-called anemia infantum 
pseudoleukemica of von Jaksch. That the syphilitic splenomegaly 
of childhood may persist is suggested by its frequent association 
with syphilitic cirrhosis — liepar lobatum — in the deferred congenital 
syphilis of young adults. 

In the early stages of acquired syphilis in adults the spleen is 
palpably enlarged in about one-third of all cases, but the enlarge- 
ment is to be ascribed in great measure to participation of the 
splenic follicles in the general lymphoid hyperplasia by which this 
period of infection is attended. 16 The spleen in the .later stages of 
acquired syphilis, however, may show inflammatory overgrowth of 
connective tissue to such an extent as to ’constitute the chief factor 
in an enlargement which may attain proportions second only to 
the splenomegaly of Gaucher and of myelogenous leukemia. More- 
over, the syphilitic Splenomegaly in question may exist quite inde- 
pendently of cirrhotic changes in the liver, and, in certain instances, 
it combines with anemia to fulfil the essential requirements of the 
first, or pre-aseitic stage of Banti’s disease, in which symptoms 
referable to disturbances in the liver are conspicuous by their 
absence. Thus in one of Giffin’s cases 17 the patient was a woman, 
aged forty years, who stated that her spleen had been enlarged for 
twelve years. There was a marked anemia of the secondary type. 
At operation it was observed that the liver was smooth. The 
spleen was removed, and measured 30 x 17 cm. and weighed 900 
gm. Microscopic examination showed the presence of a diffuse 
fibrosis corresponding to that described by Banti, together with 
numerous spirochetes in the walls of the splenic vessels. In the 
autopsy room at Bellevue Hospital we have several times noted 
the presence of splenomegaly in syphilitic subjects without atten- 
dant cirrhotic changes in the liver, while the association of anemia 
and splenomegaly with the scarred and coarsely lobulated liver of 
syphilis is one of the commonest and most characteristic combina- 
tions encountered in luetic subjects, frequently presenting a clini- 
cal picture indistinguishable from that of Laennec’s cirrhosis, with 
which, indeed, and the later stages of the so-called Banti’s disease 
vt often is confounded. Thus in 50 cases of liepar lobatum exhib- 
ited among 4880 autopsies at Bellevue Hospital, 32, or 64 per cent., 
vcre accompanied by enlargement of the spleen, 18 and of 17 cases 
m v> 'hwh the weight of the spleen was recorded, the average was 

15 Carpenter: Brit. Mod. Jour., 1903, ii, 4G3. 

** Douglas Synimers: Am. Jo to. Med. Sc., December, 1910, p. S59. 

Giffin: Loc. cit. 

ls Douglas Syinmers: Jour. Am. Med. Assn., 191G, Jxvi, 1457. 
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634 t gm., or 434 gm. in excess of the extreme normal weight of 200 
gm., and in 65 per cent, of the cases the enlargement was dependent 
upon diffuse overgrowth of connective tissue. The individual 
weights were 275, 300, 420, 440, 460, 500, 530, 540, 600, 620, 630, 
730, 750, 800, 840, 9S0 and 1340 gm. 

Of 24 cases of Laennec’s atrophic cirrhosis of the liver occurring 
in syphilitic subjects the spleen was described as enlarged in 6 
cases, in 8 cases the size was not indicated, and in 10 cases the 
weights were, respectively, 270, 370, 400, 500, 500, 500, 620, 730, 
740 and 1300 gm., giving an average of 593 gm., or 393 gm. in excess 
of the extreme normal weight. However, in 17 cases of atrophic 
cirrhosis occurring in non-syphilitic subjects the average weight 
of the spleen exceeded the extreme normal limit by only 112 gm. 

The tendency of syphilis is to pursue a course marked by inflam- 
matory changes resulting in overproduction of connective tissue. 
In no organ is the inimical effect more pronounced than in the 
liver, in which sclerotic changes are frequently ascribable to syph- 
ilis. In atrophic cirrhosis, however, the cause most often invoked 
is, of course, alcohol. Nevertheless, of 84 frank examples of Laen- 
nec’s cirrhosis encountered among 4880 autopsies at Bellevue 
Hospital there were definite syphilitic lesions in other organs in 
24, or in 28.5 per cent., distributed thus: syphilitic aortitis 12, 
chronic interstitial orchitis 11, indurative atrophy'- of the base of 
the tongue 5, pigmented atrophic pretibial scars 4, stenosis of the 
rectum and penile scarring one each. In this connection it is of 
moment to recall that of all recent cases diagnosed clinically in 
Bellevue Hospital as atrophic cirrhosis of the liver the Wassermann 
reaction with the gholesterin antigen was positive in about 80 
per cent., and in a number of these cases the diagnosis was confirmed 
by postmortem examination. The facts in question, considered in 
connection -with the known tendency of syphilis to induce sclerosis 
of connective tissue, and the peculiar susceptibility of the liver, 
show that syphilis, even when acting alone, is a powerful factor 
in the etiology of atrophic cirrhosis of the liver, and that when 
coupled with the destructive effects of alcohol on the liver cells 
themselves its potency in the matter of stimulating the production 
of connective tissue is still further increased. 

Of that variety of cirrhosis of the liver in which syphilis is uni- 
versally recognized as the sole exciting cause, namely, the so-called 
hepar lobatum, 50 cases were encountered among 314 syphilitic 
subjects coming to autopsy' in Bellevue Hospital. The lesion 
occurred oftenest between the ages of twenty and fifty years. In 
half of the cases there were definite anatomical lesions of syphilis 
in other parts, particularly in the skin, the visible mucous mem- 
branes, and the osseous system. The spleen was described as 
enlarged, considerably enlarged, or greatly enlarged in 32 cases, 
or in 70 per cent. 
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In a number of cases the postmortem discovery of syphilitic 
changes in the liver was purely accidental, just as autopsy commonly 
reveals well-marked examples of atrophic cirrhosis in subjects in 
whom, during life, there was not the slightest reason to suspect 
changes in the liver. In 30 of the 50 cases of hepar lobatum, how- 
ever, it was possible to secure a clinical history, and, of this number, 
15 admitted infection by syphilis, or presented a suspicious history 
of contamination. 

In 18 of the cases (or 60 per cent.) the liver was palpated during 
life and in 9 cases the spleen was felt. Twelve of the patients were 
jaundiced, in 15 ascites was present, in 9 there were subcutaneous 
varices, and hemorrhoids in 7. Fourteen patients gave a history 
of frequent vomiting, and in 7 hematemesis had occurred. Pain or 
tenderness in the abdomen occurred in 23 and was referred to the 
region of the liver 11 times. In 8 of the 23 patients the abdominal 
pain was the chief and most persistent complaint. Secondary 
anemia was present in 11. In short, the clinical composite in 
syphilitic cirrhosis of the liver, whether of the hob-nail or coarsely 
lobulated type, is an absolute counterfeit of that formulated by 
Banti for the intermediary and ascitic stage of the disease described 
by him as an independent entity. 

The blood picture in syphilis varies from that of an anemia of 
the chlorotic type, observed oftenest in the active stages, to one 
of the pernicious variety occurring in the late secondary and ter- 
tiary periods. Anemia of the simple secondary sort is exceedingly 
common. Banti contended that the splenomegaly in the disease 
described by him was the primary lesion, and that the spleen 
elaborated toxic substances which not only caused the anemia, 
but were also productive of the cirrhotic changes in the liver. In 
support of this he maintained that splenectomy is not uncommonly 
followed by relief of anemia, and cited cases operated upon by 
Spencer Wells, Czerney, Pean and others. Certain of B anti’s 
followers went further and claimed that if splenectomy were done 
not only did the anemia disappear, but the cirrhotic changes in 
the liver did not arise or, if already present, ceased to progress or 
even disappeared! The sophistry of this method of reasoning is 
too patent to merit discussion. It is true that in certain cases 
removal of the spleen is followed by improvement. In the same 
W splenectomy in both the congenital and acquired forms of 
hemolytic jaundice is often followed by complete and permanent 
dissipation of the jaundice and by disappearance of the changes 
m die blood. In the splenomegaly of syphilis there is likewise 
evidence to show that splenectomy is commonly succeeded by relief 
oi mechanical symptoms as well as of disturbances in the circula- 
tion, arid that the anemia is apt to undergo marked improvement 
or to disappear entirely. 19 


15 Coupland, Hartwell, Giffin: Loc. cit. 
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According to Banti the histological changes in the spleen in the 
disease described by him are characteristic, and are attended by 
thickening of the capsule, by diffuse overgrowth of the interstitial 
connective tissues, and by sclerosis of the Malpighian follicles. 
In the course of numerous histological investigations of the spleno- 
megaly of syphilis we have invariably encountered identical altera- 
tions. Moreover, sclerosis of the follicles, to which Banti and his 
adherents attach great significance, is one of the commonest changes 
to be observed in the lymphoid tissues of the spleen and in the 
germinal centers of the lymph nodes throughout the body in cases 
of recessive status lymphaticus. It is a well-established fact that 
sudden death in subjects of status lymphaticus is attended by wide- 
spread necrosis of the germinal follicles in the spleen and lymph 
nodes. 20 It is equally well recognized that subjects of status 
lymphaticus often survive the peril of sudden death despite numer- 
ous intervals of intoxication resulting in necrosis of the follicles, 
and that repair of the necrotic lesions is manifested by connective- 
tissue replacement of appearance identical with that described by 
Banti in the spleen. In fact, the picture is so constant and so 
characteristic that this finding alone justifies the diagnosis of 
recessive status lymphaticus — an opinion which we have confirmed 
on occasions too numerous to permit of any doubt as to its accuracy. 

Conclusions. 1 . The so-called Banti’s disease is neither an inde- 
pendent clinical nor anatomical entity, and the designation should 
be eliminated from the nomenclature of splenic pathology, since it 
not only carries with it the objections customarily urged against 
the surnamed diseases, but is in reality a manifestation of visceral 
syphilis. This conclusion is based on the following facts: 

(а) The later stages of acquired syphilis are occasionally attended 
by enlargement of the spleen arising absolutely independently of 
cirrhotic changes in the liver, and, when combined with the sec- 
ondary anemia so constantly to be observed in the syphilitic, it 
fulfils the essential requirements of the first, or pre-ascitic stage of 
Banti’s disease as originally postulated. 

(б) . In other cases of late acquired syphilis splenomegaly and 
cirrhosis of the liver are combined, in which event jaundice, subcu- 
taneous and submucous varices, ascites, digestive disturbances 
dependent upon chronic passive congestion of the gastro-intestinal 
mucous membrane, hematemesis, and related changes constitute 
an exact clinical counterpart of the picture given by Banti for the 
intermediary and final stages of the disease described by him. 

(c) The syphilitic cirrhosis of the liver just referred to is of two 
varieties, one corresponding to the atrophic or hob-nail liver of 
Laennec, in which syphilis is an etiological factor in at least one- 
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third of all cases; the other, the coarsely lobulated liver (hepar 
lobatum), in which syphilis is universally recognized as the specific 
cause. 

(d) In 4880 autopsies at Bellevue Hospital cirrhosis of the liver 
occurred 74 times in 314 luetic subjects, or in 23.4 per cent., and of 
this number there was an associated splenomegaly of marked pro- 
portions in 48, or 64.8 per cent. Of the 74 cases, 50 were of the 
coarsely lobulated type and 24 of the atrophic or hob-nail variety. 

2. The histological changes in the spleen in the condition 
described by Banti are identical with those due to syphilis. The 
lesion is a chronic diffuse interstitial splenitis attended, in certain 
instances, by sclerosis of the Malpighian follicles. Banti and his 
followers attach great significance to the latter finding. As a matter 
of fact, sclerosis of the Malpighian follicles is characteristic only 
of recessive status lymphaticus, in which it occurs with almost un- 
failing regularity, and in the spleen of the so-called B anti’s disease 
it is but a coincident histological change. 
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The Roentgen Diagnosis of Diseases of the Alimentary 
Canal. By Russell D. Carman, M.D., Head of Section on 
Roentgenology, Division of Medicine, Mayo Clinic, and Albert 
Miller, M.D., First Assistant in Roentgenology at the Mayo 
Clinic. Pp. 558; 504 original illustrations. Philadelphia and 
London: W. B. Saunders Company, 1917. 

The authors of this book are widely known by their writings 
and by professional reputation throughout the medical profession, 
as well as among roentgenologists, and their efforts in presenting 
this work should be duly rewarded by the just praise they have 
earned and deserve. It is a most valuable text-book for the begin- 
ner in roentgenology and reference work for the roentgen specialist, 
and it cannot fail to be of frequent use to those practising other 
branches of the profession. The book covers the entire subject of 
the roentgen diagnosis of those conditions of the alimentary canal 
in which this method is applicable. Very few pages are devoted 
to apparatus, as this is really foreign to the subject. The text 
is concise and clear and the illustrations are excellent, and have 
been well chosen from the wealth of material upon which the 
authors have had opportunity to draw. Truly, this is a book of 
which we Americans have reason to be proud. The conditions of 
the alimentary tract that are w-ithin the scope of roentgen diagnoses 
are so numerous that space forbids making more than the general 
statement that all of them have been included. In many instances 
reproductions of the pathological specimens accompany those of 
the lesions as shown roentgenographically. The bibliography 
accompanying each section shows well the use the authors have 
made, of literature and is an important feature that will appeal 
to the roentgenologist using the book for reference. Careful 
attention is given to technic, first in a chapter dealing with this 
subject generally, and then in connection with the examination 
of each portion of the tract. The roentgenographic and roentgeno- 
scopic signs of each condition are clearly described. These are 
features that must appeal to the student or beginner who lacks 
experience. Finally, a perusal of this book cannot do otherwise 
than convince the surgeon and the internist of the undoubted 
value of this aspect of roentgen diagnosis in skilful hands and its 
utter uselessness in those of the inexperienced. IT. K. P. 



BROWN, dock: asthma 


901 


Asthma: Presenting an Exposition of the Non-passive Expira- 
tion Theory. By Orville Harry Brown, A.B., M.D., Ph.D., 
formerly Assistant Professor of Medicine, St. Louis University. 
With a Foreword by George Dock, Sc.D., M.D., Professor of 
Medicine, Washington University Medical School, St. Louis. 
36 engravings. St. Louis: C. V. Mosby Company, 1917. 

Dr. Brown has produced an interesting monograph, but one 
which we find more interesting than convincing. The book is offered 
as a substantiation of his theory of “non-passive expiration” as 
the cause of asthma. Briefly stated, this theory is that prolonged 
forcible expiration interferes with the flow of blood and lymph 
in the thorax, causing a congested, edematous condition of the 
mucous membrane. The consequent swelling of the mucosa 
obstructs the passage of air through the bronchi, which gives rise 
to the characteristic dyspnea. Among the varieties of violent 
expiratory efforts which may cause this stagnation in the bronchial 
mucosa he lays special stress on coughing. 

In support of this theory he describes in some detail the anatomy 
and physiology of the respiratory tract, various historical data, his 
own observations of the paroxysms, and the results of certain thera- 
peutic measures. He has, however, an annoying habit of disregard- 
ing any physiological or clinical facts not in harmony with his 
theory. For example, one should imagine that if violent expiratory 
efforts were the important causative factor, asthma would occur 
very frequently after whooping-cough. The only explanation he 
has to offer as to why all coughs do not lead to asthma is that 
the production of this symptom “will depend upon several factors 
— namely: (1) the force, the duration, and the repetitions of the 
forceful expirations; (2) the strength of the walls of the vessels 
in the bronchial mucosa; (3) the extent, character, and severity of 
the bronchitis; (4) the strength of the right heart or its ability to 
withstand the increased pulmonary blood-pressure; (5) the natural 
resistance and resilience of the tissues; (6) the extent to which the 
expiration collapses or flattens the thin-walled bronchioles.” One 
should think that a coughing paroxysm severe enough to rupture 
bloodvessels in the eye, as frequently occurs in whooping-cough, 
ought to overcome the resistance of the vessels of bronchial mucous 
membrane. He ascribes the beneficial action of morphin to its 
retarding influence on respiration, but offers no word as to the 
modus operandi of atropin; while the beneficial effects from burn- 
ing the various “asthma powders” he attributes “largely, if not 
entirely, to the slow complete inhalation and deliberate, prolonged 
expiration.” 

In the treatment of asthma he recommends that during the 
attack either a combination of morphin and strychnin or adrenalin 
be given, but lays special emphasis on proper breathing. The 
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patient should be urged to exhale slowly and to restrain, so far as 
possible the desire to cough. In the interval respiratory exercises 
should be given and the general health built up. He believes that a 
large proportion of asthmatics are tuberculous. 

The book shows an extraordinary industry in the search of the 
literature, over 500 authors being quoted. These citations would 
have been more useful if they had been in some way correlated; a 
simple jumble of what Smith, Jones or Robinson has recommended 
makes tiresome reading. Despite, however, Dr. Brown’s laborious 
investigations, we are not convinced that the mystery of asthma is 
as yet unraveled. H. C. W., Jr. 


Martial of Diseases of the Eye. By Charles H. May, M.D., 
Director and Visiting Surgeon, Eye Service, Bellevue Hospital, 
New York. Ninth edition. Pp. 426; 377 illustrations. New 
York: William Wood & Co., 1917. 

This last edition is a careful revision of those which have already 
been so well received. The author has kept always in mind the 
original plan not to make his volume too cumbersome for student 
or practitioner. The more commonly met ocular conditions are 
well and authoritatively considered, as is proper in a work of this 
nature; rare conditions and theoretical discussions are given but 
passing notice. 

The medical student who has not the time to devote to an inten- 
sive study of ophthalmology will find this treatise a most valuable 
work. " B. F. B. 


Handbook of Anatomy. By James K. Young, M.D., F.A.C.S., 
Professor of Orthopedic Surgery, Philadelphia Polyclinic. Fifth 
edition. Philadelphia: F. A. Davis Company, 1917. 

That compends of anatomy, of which the volume under review 
is a favorite example, are still largely used, is evidenced by the call 
for a new edition of this book within so few years. As a convenient 
means of review, or of refreshing the memory as to anatomical 
facts previously learned from dissection and the more elaborate 
text-books, compends have a legitimate role, provided that such 
epitomes are accurate and up to date. Depended upon, however, 
as the primary source of anatomical knowledge, as they too often 
are by students, they lamentably fail to convey an adequate under- 
standing of the subject. 

The incorporation of the Basle nomenclature (BNA) is an admir- 
able feature of the new edition. It is to be regretted that the 
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spirit of the text, too, has not been modernized, and the occasional 
misleading descriptions, perpetuating obsolete teachings of a 
generation ago, had not been replaced by the newer conceptions. 
An illustration of this fault is seen in the table of the Cranial Nerves, 
in which the olfactory bulb and tract — atrophic parts of the rhin- 
. encephalon — are still regarded as the first cerebral nerve. Then 
in the matter of “deep origins” of the mixed cerebral nerves the 
student is likely to be confused by failure to distinguish between 
the true deep origins of efferent fibers and the reception nuclei, 
in which the afferent fibers end. G. A. P. 


Food for tiie Sick. A Manual for Physicians and Patients. 
By Solomon Strouse, M.D., Associate Attending Physician, 
Michael Reese Hospital; Professor of Medicine at the Post- 
Graduate School, Chicago, and Maud A. Perry, Dietitian at 
the Michael Reese Hospital, Chicago. Pp. 270. Philadelphia 
and London: AA ; . B. Saunders Company, 1917. 

This small book — intended as a practical guide for physician, 
nurse, family, and patient, and to overcome the so-frequent misun- 
derstandings as to the patient’s diet and to offer, in practical terms, 
the proper foods, the reasons for it, and its preparation — fulfils its 
purpose well. 

. After a brief chapter on food — its definition as to use, compo- 
sition and value, the Atwater tables are given and examples 
demonstrating its usage. 

The body requirements in heat units are very simply explained 
and illustrated. Hereupon follow, in separate chapters, diets in 
diseases of metabolism, of kidneys, of heart, of stomach, of intes- 
tines, of liver, of respiratory tract, of skin, in fevers, in obesity, 
and in anemia, scurvy, and goiter, and in each is reason for diet, 
point to be attained, specimen diets and how to prepare the different 
dishes. 

Most of the diets are now in use at the Michael Reese Hospital. 

It is well written, clear, and in terms easily understood by the 
usual patient. 

do the physician it offers a ready diet and a good guide. It 
helps very much to fill the frequent chasm between him and patient 
by. the definite prescribing of what to eat and how to make it. 
t is a good book for the family library, the sanitarium and the 
hospital. ‘ J. D. 
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Pyloric Obstruction in Infancy. — Schorer ( Medicine and Surgery, 
1917, i, 541) reports a study of tl\is subject based upon 3 cases of com- 
plete obstruction and 20 cases of spasmodic or intermittent obstruction 
at the pylorus. Pylorus obstructions in infancy were long overlooked, 
and today there are many physicians who do not know of their existence; 
and when they see them, take away their best food, mother’s milk, and 
put them on artificial and proprietary foods. We do not need mother’s 
milk for the feeding of infants, but in pyloric obstruction we can use 
it to the best advantage. Recurrent projectile vomiting in infants 
should always arouse suspicion of pyloric obstruction. In infants it is 
of two types or different degrees of severity. In one, operative treatment 
is indicated and, in the other, medical treatment is as definitely indicated. 
In all cases there probably are pathological changes at the pylorus; 
this in some cases progresses to being incompatible with life, in others 
it comes to a stand-still or recedes. Spasm plays a part, but whether 
this is physiological or functional, or merely enough to make the attacks 
spasmodic, is an open question. Differentiation of the cases may not be 
pertinent in the cases that come to us early, for in these cases we may 
try the medical treatment first; but in the cases seen a few weeks after 
onset, those in which the peristaltic waves are marked, a tumor can lie 
felt, the stools arc scant and dark, resembling meconium; there is 
retention, as shown by test meals or the .r-ray observation after proper 
administration of the bismuth meal, and there is constant loss of weight. 
Those cases seen late in which it is difficult to bring out the peristaltic 
waves, in which a tumor cannot be felt, in which there is little or no 
retention, and in which there are fecal stools, may have the benefit of 
medical treatment for several days or a week before operation should 
be resorted to. Operation should be done, under these conditions; 
vomiting and retention are not decreased, and when there is no gain in 
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weight even though there be no palpable tumor. While gastric lavage 
twice a clay may be the recognized medical treatment, this practically 
only is possible in the hospital or in wealthy families. Removal of a 
patient to the hospital often deprives it of its mother’s milk; therefore, 
if as. good results can be obtained by proper feeding, the administration 
of bromide and belladonna with occasional washings must receive 
attention. The operation of Straus is the best. 

Deep Palmar Infections. — Beye {Ann. Surg., 1917, Ixvi, 24) made an 
anatomical study of the surgery of palmar infections and says that his 
results substantiate those of Kanavel. He emphasizes the following 
points: The radial and ulnar bursae lie completely behind the flexor 
tendons of the wrist, and extension of infection at this level tends to 
produce deep cellulitis of the forearm and involvement of the wrist- 
joint. Under the annular ligament these bursae lie partially anterior 
to the flexor tendons. Infections tend to point to the anterior surface 
of the wrist proximal to the ligament as well as into the carpal joints. 
The nerve supply to several of the thenar muscles crosses the radial 
bursa in the region of the distal border of the annular ligament. Inti- 
mate relationsliips between the bursae and the deep spaces of the palm. 
Midpalmar space does not extend proximal to the distal level of the 
annular ligament. Infection extending toward the wrist from this space 
must involve the ulnar bursa. There is an intimate relationship between 
the midpalmar and palmar thenar spaces — the boundary between 
them being a thin wall of connective tissue. There is a relationship 
between the theca of the index finger and the luinbrical extensions of the 
midpalmar space. The midpalmar and palmar thenar spaces may be 
truebursre, as has been shown conclusively in one case; this should be 
borne in mind in dealing with affections of the hand other than acute 
infections. It is conceivable that such conditions as acute traumatic 
bursitis and tuberculosis of, These bursre may occur. 

Notes on Artificial Limbs for Soldiers and Sailors. — Little {Am. 
Jour. Orthop. Svrg., 1917, xv, 596) says the general rule that the more 
can be saved, the better, remains a sound one, but there are some 
exceptions. In the foot, if the metatarsus is lost, Syme’s amputation 
gives a much more useful stump than Chopart’s or Pirigoff’s, or any 
of the other tarsal amputations. In the leg the junction of the lower 
and middle thirds is a better site than any below it. Stumps of the 
lower end of the leg are often ill-nourished and the skin cyanotic and 
prone to break down. For similar reasons, in the forearm an amputa- 
tion two inches above the wrist is better than through the wrist-joint. 
In the upper third of the thigh, if it is not possible to preserve at least 
five inches of the femur (measured from the tip of the great trochanter), 
it is better to exarticulate and to avoid voluminous flaps, which hinder 
the accurate fitting of a leather socket. A short piece of femur is not 
capable of controlling a bucket, but prevents a proper bearingUreing 
obtained for a “tilting table” (a stiff leather socket enabling a patient 
after exarticulation at the hip-joint to walk better than one who has less 
than six inches of the femur remaining). At the shoulder also amputa- 
tion near the surgical neck of the humerus leaves a useless stump, 
which only hinders fixation of a shoulder-cap arm. 
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Radium Therapy in Cancer. — Ewing (Jour. Am. Med. Assn., 1917, 
lxviii, 1238) says that the progress of radium therapy in cancer has 
been so rapid, many of its results have been so paradoxical, and the time 
test of their permanency so important, that it is difficult to conceive 
just what position radium therapy will eventually occupy. The fact 
that radium will bring about the destruction of tumor cells without 
seriously injuring the contiguous normal tissue is of great biological 
interest, probably the most important single contribution of modern 
cancer research. Ewing says that radium is only a locally acting 
agent,' and it is difficult to see how it can be made to exert a universal 
action over the body as to affect the constitutional element in cancer. 
It is not, therefore, the ideal cancer cure which some have conceived 
and many demand before they will pay attention to new treatments for 
cancer. In the author’s opinion the future position of radium is not to 
be merely as a palliative in advanced or recurrent cancer, in which 
capacity it is of great value, or as an adjuvant to surgery with which 
it may be used to advantage, but as an agent for dealing with certain 
forms of early and strictly operable cancer. At present it will be well 
to limit the use of radium to cases in which there is some contra-indica- 
tion to operation. In regions like the tongue and buccal or pharyngeal 
mucosa, where operation is mutilating and highly unsatisfactory, 
radium certainly deserves a trial. Radium has been successfully used 
in the field of uterine cancer and there is more and more a tendency to 
extend its use to the strictly operable forms of the disease. Ewing 
does warn against the possible abuse of the use of radium in cases where 
early operation may also be advised. On the other hand, there is great 
hesitation and delay practised by many physicians in dealing with 
early lesions of doubtful nature. It is just in this field of precancerous 
lesions, hypertrophies, atypical inflammatory overgrowths, warts and 
polyps of mucocutaneous functions, numerous leukoplakias, cervical 
erosions, nevi, and many accessible benign tumors, that radium is 
both efficient and comparatively free from danger. Ewing reviews 
briefly the more important literature dealing with the use of radium in 
cancer and discusses the affect of radium on the various types of cancer 
from the stand-point of pathology. 

The Serum Treatment of Seventy-six Cases of Epidemic Polio- 
myelitis. — Amoss and Chesney (Jour. Exper. Med., 1917, xxv, 5S1) 
report 2G cases of poliomyelitis treated with serum obtained from 
persons recently recovered from poliomyelitis, at which time it is 
supposed to contain immune substances in greatest concentration. 
The treatment was begun with definite plans for administering the 
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serum early in the disease and in large amounts. The time limit 
between onset and treatment was set at forty-eight hours, and of the 26 
cases treated, 18 were treated within this time. _ Apparently the best 
results were obtained in cases treated within thirty hours after onset, 
though beneficial results were obtained in one instance as late as ninety- 
six hours after onset. Of 12 cases which showed paralysis at the time 
serum was first given, one patient died ten hours after the serum was 
given, 2 patients suffered some degree of extension of the paralysis, 
while the remaining 9 showed no extension of the paralysis. Of 
14 cases in which no paralysis was detected at the time . serum 
was administered, 2 patients developed respiratory paralysis and 
died; and 2 others developed some degree of weakness or partial 
paralysis of certain muscle groups. The 10 remaining cases (72 per 
cdnt.) never showed any detectable weakness. In the ten instances in 
which no paralysis occurred,* the fever, sometimes high, tended to fall 
rapidly to normal, the average time of the fall being 25.7 hours. The 
authors believe that this moderate number of cases is sufficient to 
demonstrate the harmlessness of the serum when introduced intra- 
spinally. The gravity method of injection was always employed. 
Each sample of serum was tested bacteriologically and in every instance 
a Wassermann test was made to exclude syphilitic taint. Particular 
care was taken to obtain serum free from corpuscles or hemoglobin. 
With attention to these details reactions to the serum treatment may 
be reduced to the minimum. The question of multiple and repeated 
injections of the serum has not yet been worked out. In the cases 
here reported and especially in the group in which no paralysis existed 
at the time of the first injection, the pathological process either did not 
progress at all, or where there was extension, as in two cases the upper 
segment of the spinal cord became rapidly involved, and was followed 
by respiratory paralysis and death. Probably in cases in which some 
degree of muscular weakness develops soon after the injection of serum, 
reinjection twelve to twenty-four hours later may be advantageous. 

Intraspinal Treatment of Neurosyphilis with Standardized Salvarsan- 
ized Serum. — Stoner (Jour. Am. Med. Assn., 1917, Lxviii, 610) con- 
cludes from his experience with the treatment of 72 cases of various 
forms of neurosyphilis that Ogilvie’s modification of the Swift-Ellis 
method gives the most satisfactory results yet obtained, and with the 
minimum discomfort to the patient. By this method at least half 
of the patients have no discomfort at all, and most of the remainder 
have only trivial symptoms of transitory character. He says that 
with experience there is no greater risk in giving intraspinal treatment 
than intravenous. In none of the 72 cases was there evidence of 
untoward effects following treatments. The average number of 
spinal injections to a patient was four and the maximum, twelve. The 
spinal fluid leukocyte count was made normal in 40 per cent., the 
spinal Wassermann negative in 12 per cent., the globulin negative in 
-0 per cent., and the spinal fluid made entirely normal in 10 per cent. 

le s pmal fluid improved in nearly 37 per cent., but remained unim- 
pro\ed in 13 per cent. Two-thirds of the patients were improved 
m one or more symptoms. It was found that clinical improvement 
C K not necessarily parallel laboratory improvement. Paresis did not 

VOL. 154, so. 0. — DECEMBER, 1917. 30 



908 


PROGRESS OP MEDICAL SCIENCE 


show satisfactory results from the treatment, and the method did 
not seem of value in cases in which marked changes in the nervous 
structures had already taken place, as was to be expected. The 
author says that experience leads one to believe that intraspinal treat- 
ment cannot replace general treatment but must be used as an adjunct. 
He does not believe that intraspinal therapy is indicated in early 
neurosyphilitic involvements unless general treatment has failed. 
However, it is striking how much relief a single intraspinal treatment 
will give in early neurosyphilis when general treatment has failed. 
The author states that not all cases of neurosyphilis are amenable to 
treatment, but a surprisingly large percentage of patients were improved 
symptomatically and biologically if treatment is rationally and inten- 
sively employed. 
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The Place of Infant Welfare in Public Health Instruction. — Knox 
(Jour. Am. Med. Assn., vol. Ixix, No. 14). “Eighteen per cent, of the 
total mortality of all ages occurs under one year. Infant mortality 
can be reduced by known methods, from one death within a year, to 
every five babies born (which is the rate in many portions of the country) 
to one death in every twenty babies born, which is the rate under 
satisfactory hygienic conditions, and which means the saving each 
year in the whole country of approximately 200,000 lives, a larger 
number than would be saved by the complete eradication of tuber- 
culosis. If the capitalized value to the State of an infant life is, as has 
been claimed, S5000, the loss of wealth represented by this human 
wastage can be roughly estimated. It is to be emphasized, too, that 
babies that come healthfully through their first year look forward to a 
much longer life expectancy than do the cured patients from any 
illness. ... In presenting the subject of infant welfare to students 
of hygiene, three distinct lines of approach should be followed. In the 
first place, infant welfare must be studied in relation to other branches 
of hygiene, of which it is an integral part. Therefore much that should 
be taught in a general curriculum of such a school requires no duplica- 
tion in presenting the subject of infant welfare, except that the relation 
of the latter to the subject considered must be emphasized. For it is 
true that nothing is done in the community to improve health con- 
ditions in general which does not help the baby. Thus, for example, 
vital statistics, particularly birth registration, form the foundation of 
any infant welfare work. . . . The same can be said of general 

sanitation, housing, water supply, milk supply, and of industrial occu- 
pations and venereal disease in their relation to the health of the 
infant. ... It would seem that infant welfare falls naturally into 
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two main divisions, one of which has to do with having better babies 
bom. It presents as an ideal that every conception should result in a 
healthy baby. This leads at once to a discussion of the science of 
genetics and eugenics. ... It would seem, however, that the reason 
for the prevention of the marriages of the notoriously unfit, and of the 
segregation or the unsexing of such persons, should be presented froni 
the stand-point of the baby’s welfare. Again, the effect of acute and 
chronic alcoholism, or of the abuse of other habit-forming drugs, in one 
or both parents, on the well-being of the child should be discussed from 
a thoroughly scientific point of view. The whole question of syphilis 
should be studied with special reference to stillbirths, premature births 
and lowered infant vitality. The effect of tuberculosis in parents on 
the vigor of offspring must be presented; likewise the effect of factory 
work, or hard manual occupation, on the part of the pregnant woman. 
Then, in connection with the obstetric department, steps should be 
taken to bring about more skilful aseptic obstetric practice. The 
question of training or abolishing midwives in this country, the early 
registering of expectant mothers at the obstetric clinics, thorough 
prenatal care, adequate obstetric service in rural districts, the establish- 
ment of obstetric substations under the control of health departments . 
these and similar subjects having to do with getting babies well-born 
are parts of infant welfare.” The causes of infant illness and death 
during the first year may be divided into several groups: congenital 
debility and prematurity; digestive diseases; diseases of the respiratory 
tract; acute infections. Other points to be considered are (1) study 
of the milk supply; (2) maternal nursing; (3) housing conditions; 
(4) the income of the parents; (5) intelligent care on the part of the 
mothers. 


Studies in the Nephritis of Children. — Hill (Am. Jour. Bis. of 
Children, October, 1917, xiv, No. 4). Dr. Hill discusses four methods 
of testing kidney function in children; viz., the added salt and urea test, 
the plienolsulplionephthalein test, the two-hour renal test, and the 
determination of the concentration of the urea-nitrogen in the blood. 
Of these tests die added salt and urea test is of little practical value 
in studying nephritis in children. The blood-urea determination is 
probably of slightly more value. The most valuable of the above- 
enumerated tests are the plienolsulplionephthalein and the two-hour 
renal tests. Their value lies in their simplicity and because of the 
reliable and important knowledge gained of the functional power of the 
kidneys. These two tests supplement each other, and give more 
valuable information when used together than can be gained from either 
when used alone. Their value does not lie so much in the matter of 
making die diagnosis, but they are valuable as guides to prognosis, which 
is usually rather difficult in die early years of life. The tests for func- 
tion, when used together with a consideration of the general condition 
of the child, help greatly in making the prognosis. Repeatedly low 
functional tests, made at intervals of a few months, mean a poor 
prognosis. High phtiialein excretion alone does not help in one way or 
another. High phthalein excretion, normal blood urea, and a normal 
response to die two-hour test warrant a conclusion that the process 
is a mild one, that the kidneys are only slightly damaged, and that 
uiere is a good chance for ultimate recovery. 
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Cholesterol in the Blood of Mother and Fetus. — Slemons and Cur- 
tis {Am. Jour. Obst., April, 1917) have studied the question as to 
whether the placental partition checks the interchange of fats between 
the maternal and fetal circulations. This is especially interesting in 
Anew of the fact that sometimes mothers who are disposed to be fat 
give birth to fat infants. Of late, however, quantitative determinations 
of the fat in mother and fetus yield very different results. In the 
blood of the mother at the conclusion of labor the amount of fat and 
fatty bodies may vary from 600 to 1200 mg. to 100 c.c. of blood; while 
in the blood of the fetus the quantity is from 500 to 700 mg. No 
indication has been found of equilibrium in the fat content of the two 
circulations. Beside fats which are composed of glycerin and fatty 
acids, there are other substances closely related to fats which are 
utilized in animal economy. They are lipoids, and cholesterol is one 
of them, of great physiological importance, and it is found in every 
cell. TJiis substance in chemical structure is analogous to glycerin 
and like it combines with fatty acids. The writers undertook to 
study the blood of mother and fetus to determine the presence of 
cholesterol. During pregnancy the amount found in the blood of the 
mother varies considerably, and there is a notable increase during 
the latter half of gestation. It has been thought that this was pro- 
duced by various organs in the mother’s body, but there is no evidence 
that the placenta is a source of cholesterol nor can the adrenals or 
corpus luteum be proven to have a part in its production. The writers 
have obtained results indicating that cholesterol is transported through 
the placenta and that very probably the fetus is one of the causes for 
an increase in the cholesterol of the mother’s blood/ This excess 
begins about the fourth or fifth month of gestation when the fat metab- 
olism of the fetus is most active, and this would naturally account 
for the increase of this substance in the mother’s blood. Five cases 
were examined at the end of labor where delivery had been effected 
without anesthesia, and the total cholesterol of the mother’s blood 
varied between 210 and 310 mg. In fetal blood the cholesterol was 
115 to 225 mg. When delivery was conducted without anesthesia, 
none of the bodies formed from cholesterol were present in the fetal 
blood; in exceptional cases, as once where delivery had been effected 
by forceps under anesthesia, and in another where the mother had heart 
lesion and was delivered by Cesarean section under nitrous oxide 
anesthesia, the cholesterol bodies were found in fetal blood. When 
these bodies are absent from the blood of the fetus, the cholesterol is 
exclusively in the free form, and this is identical in both maternal 
and fetal blood. The employment of anesthesia frequently disturbs 
this relation, and the depth and duration of the anesthesia influence 
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the degree of disturbance. The absence of cholesterol bodies m fetal 
blood in normal cases indicates that they may not pass the. placenta, 
while on the other hand, identical values for the free form in mother 
and child show us that cholesterol itself passes readily. So nearly 
alike are the quantities in the two circulations, that one cannot judge 
concerning the direction of its transportation. The interesting ques- 
tion .arises as to whether cholesterol is a food or. a waste. product; at 
present the weight of evidence is in favor of the view that it is a waste 
product and that we should expect it to pass from the fetus to the 
mother. This would account for its increase in the blood of the mother, 
and for the excessive amounts found in the bile during pregnancy. 
This substance is colloid and the laws of its passage through the 
placenta are not those of diffusion. As the bile salts keep it in solu- 
tion, it may naturally be supposed that the inorganic constituents 
of the placenta do the same thing. The calcium salts at the periphery 
of the chorionic villi may be connected with the transportation of 
cholesterol through the placental partition. In eclampsia the total 
cholesterol of the blood is increased but in cases where toxemia is 
produced, and failure in the action of the kidneys, the cholesterol is 
normal or diminished. In pernicious nausea cholesterol is not 
increased. The results of the writers’ studies so far have been that 
in normal cases delivered without anesthesia, the difference between 
the total cholesterol of maternal and fetal blood is accounted for by 
the cholesterol bodies in maternal blood. In both maternal and 
fetal circulations the quantity of free cholesterol is the same. Free 
cholesterol can pass through the placental partition, but cholesterol 
bodies cannot. In auto-intoxication there is room for a practical 
application of the estimation of the quantity of cholesterol in the 
blood of the mother. 


Retention of the Placenta Treated by Hydraulic Method. — Von Bas- 
sewitz (. Brazil-Medico , Rio de Janeiro, January 20, 1917) describes his 
experience in securing expulsion of the placenta by Gabaston’s method. 
Instead of using the crede or other manual method, the placenta is 
filled with saline solution injected through the umbilical cord. As 
the placenta, becomes distended it usually stimulates uterine con- 
tractions, while the fluid within the placenta and that which accu- 
mulates in the uterus help in its expulsion. When successful, this 
method acts very promptly. In the first of the two cases reported by 
the writer, the. uterus seemed to have lost its tone almost entirely, but 
when saline fluid was injected from a can placed one and one-half meters 
-boot five feet) above the level of the bed, vigorous uterine contractions 
occurred when 800 c.c. of salt solution had been infused. The placenta 
was spontaneously expelled in fifteen minutes. In the second case 
liters of salt solution had been injected with apparently no result, 
and the obstetrician removed the placenta by the hand protected by 
a . sterile glove. . The patient had been delivered by forceps, and it 
vas tound that in the delivery the uterus had been drawn down to the 
T '. VU so t , at } ts contractive power had temporarily been suspended, 
to nt "T V- 15 reasona hly prompt and satisfactory where there is 
it rr ° f t le P ,acenta and complete atony of the uterus, and 

matomll useW for ftose cases the 

rnal and fetal tissues are unnaturally adherent, 
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Malposition of Cervical Vertebra Simulating Osseous Tumor of the 
Rhinopharynx. — C triax (Jour. Laryngol., Rlrinol. and OloL, August, 
1917) describes the case of a female, aged twenty years, with poor 
resonance in singing, achings in the neck produced while practising 
with the violin, and with limitation in the rotary movement of the head 
to the left side. Dr. Dundas Grant discovered rhinoscopically a pro- 
jection on the posterior tract of the upper pharynx, bony to digital 
pressure, which might be diagnosed as either a bony outgrowth, or as 
a forward displacement of cervical vertebra:. A skiagram revealed a 
rotation of the axis, with like displacements in decreasing ratio in the 
third, fourth and fifth vertebrae. The atlas appeared to be in normal 
position. At the request of Dr. Grant who had resected the nasal 
septum with some improvement in the vocal resonance, Dr. Cjo-iax 
treated the case by passive cervical adjustments, of which fifteen were 
practised during three weeks. Each procedure consisted of preliminary 
petrissage and stretching in order to induce relaxation of the cervical 
muscles and ligaments, followed by rotary movements in the direction 
of the limitation; the procedure consuming from eight to ten minutes. 
The treatment remedied the displacements, and after a subsequent 
adjustment of the axis some months later, the vertebra: remained in 
their proper alignment. The report is illustrated with reproductions 
of several skiagraphs before and after treatments, and with a number 
of photographic reproductions of vertebra: demonstrating the rotations 
which had taken place in the spine of the patient. 


A New Instrument to Maintain a Dry Field in Tonsillectomy under 
General Anesthesia. — Israel (Laryngoscope, February, 1917) describes 
and depicts his new appliance for this purpose. It consists of a pair of 
rubber tubings perforated at their distal ends which are passed along 
the floor of the nose into the pharynx, and which are attached anteriorly 
to a Y-shaped tube which is to be connected with any form of suction 
apparatus. 

Hemiplegia following Tonsillectomy. — Gracey (Laryngoscope, Jan- 
uary, 1917) reports an instance in a boy, aged nineteen years, in which 
death supervened. Scranton (Idem., February, 1917) reports another 
in a girl, aged eleven years, who recovered. The cause of the hemiplegia 
eluded detection in both cases. 


Edema of the Glottis following Tonsillectomy. — Myers (Laryngo- 
scope, February, 1917) reports an instance in a physician, aged thirty- 
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five years. The epiglottis became turban-shaped, with infiltration of 
the glosso-epiglottic folds. Under applications of ice externally and by 
sucking, with occasional sprays of adrenalin solution, the condition 
subsided after some forty-eight hours. 


Tonsillar Origin of Thrombophlebitis of the. Cavernous Sinuses. . 

Got ( Revue de larynqol., d’oiol cf dc rhinol., July, 1917) reports m 
detail a case of phlegmonous tonsillitis with this sequence and describes 
the anatomical relations which may be regarded as the paths of trans- 
mission. He refers to two previously reported cases, all he could find 
in the literature, of which he gives succinct abstracts. All three were 
attended with suppurative thrombophlebitis of the ophthalmic veins 
and of the cavernous sinuses; and all three terminated fatally. 


Cranial Osteomyelitis following upon Intranasal Operation for 
Frontal Sinusitis. — Maclay (Jour. Laryngol., Rhinol. mid Otol., June, 
1917) reports the record of a case of this kind, so far as he knows, the 
first to be published. A married woman, aged thirty years, had 
remained well for several years following extensive intranasal operations 
for removal of polypi from nose and maxillary antra, including sub- 
mucous resection of the septum, curetting of the ethmoidal labyrinth, 
opening of the sphenoidal sinuses, and clearing of the frontal sinuses. 
She desired, however, riddance from annoying droppings of discharge 
into the throat which had persisted. Further intranasal operation was 
advised to improve the drainage from the frontal sinuses, and was 
readily performed with rasps under anesthesia. The frontal sinuses 
were washed out daily through a good-sized cannula for three days, 
during which everything appeared to go well. Then pain began at the 
root of the nose and inner angle of the left orbit with slight puffiness 
at the. root of the nose. Despite such surgical interferences as seemed 
requisite things gradually got worse and death by coma ensued at the 
end of four weeks. An autopsy revealed a thick layer of pus under the 
dura covering the frontal lobes in their entirety and extending into the 
longitudinal fissure. The frontal bone was denuded of its pericranium 
lor the most part and looked bleached. The nasal process of the frontal 
»ne, the nasal bones, the nasal processes of the maxilla;, and the ver- 
lca plate of. the ethmoid were involved in an inflammatory process 
o smtegration. Pus from the brain surface yielded the Staphylococcus 
aious and aureus and a streptococcus. 


° l * he \ Esophagus Termin adng in Fatal Hemorrhage from 
d’ninl m t° fte Aorta.— Dronin and Canuyb (Revue de laryngol, 

somt it- Th May i 5 ’ 1917) re P° rt in detail this case which has 
P ec , u . 1 , 1 . ar features. It occurred in a man, aged forty-eight vears 

accidenSivtwafln^l 10 ^ Cul ,f inatin ? ab ™t one year after having 
tomy became & quantity of caustic potash. Gastros- 

dav‘ after oneraS^d^? f° vdec \ S01 ? e litigation, but on the fourth 
copious hemorrhage wf i by . as P hyxia suddenly occurred during a 
perforation of tWsnnT ^ ^ Autopsy revealed a double 

with the aorta. P agUSj one ^e bronchus and the other 
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Infectious Jaundice (Weil’s Disease) and its Causative Micro- 
organism. — Infectious jaundice lias been known in a great number of 
different districts as well as among peoples witb different occupations. 
Its presence among soldiers, miners, and sewer-workers has been 
commented upon. In 1886 Weil described 4 cases with typical symp- 
toms characterized by sudden onset, with fever and muscular pains, 
followed by jaundice and the appearance of bile pigment in the urine. 
The majority of cases showed evidence of a Bright’s disease, and were 
accompanied by mucosal and subcutaneous hemorrhages. An endemic 
form of this disease has prevailed in Japan, and in 1916, Inada, Ito 
and others (Jour. Exper. Med., 1916, xxiii, 377) reported the successful 
transmission of the disease to the guinea-pigs. The illness resulting 
in these animals resembled that in man, particularly in the appearance 
of jaundice, hemorrhages, and albuminuria. The experiments were 
conducted by inoculating blood from the patients directly into animals. 
Upon studying the blood, liver, and kidney of the guinea-pigs they 
discovered the presence of a spirochete which they named the Spiroeheta 
icterohemorrhagire. It was furthermore found that the infection of 
animals can be accomplished by applying the virus to the unbroken 
skin. Similar results upon the transference of the disease from man to 
animals were accomplished by Stokes, Ryle and Tytler (Lancet, 
1917, i, 142) by the use of blood of British soldiers in Flanders who had 
Weil’s disease. These authors also observed the presence of a spirochete 
resembling that isolated by Japanese workers. Subsequently the 
work in Europe was further confirmed by both French and British 
workers. Inada and Ito continued their work upon Weil’s disease 
and showed that the serum of convalescent patients contained immune 
properties against the spirochete. In Japan the mortality in Weil’s 
disease is high, averaging 3S per cent. On the other hand, the European 
disease has a mortality not exceeding 2 or 3 per cent. It was found that 
active immunity could also be induced in lower animals, but a passive 
immunity by injecting immune serum was not successful. In the dis- 
tricts where mine infection occurred it was more practicable to under- 
take disinfecting of the ground and removal of contaminated material 
than to actively immunize the laborers. An interesting finding was 
made by the Japanese authors in the demonstration of an identical 
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spirochete in rats/ Ito and Hoki (Jour. Ezpcr . Med 1917, *xn , 341) 
have since shown that the rat is an active carrier of Spirochete ictero- 
kemorrhagiffi and that the animal suffers from tins infection as a natural 
disease. The microorganism was found to be located m the kidney 
and was excreted with the urine. Subsequently, Noguchi (Jour. 
Expcr. Med., 1917, xxv, 755) also found a similar spirochete m the wild 
rats of New York. He cultivated this microorganism as well as the 
Japanese and European strains. By means of immune reactions he 
was able to show that these spirochetes from different quarters ot the 
globe were identical. Noguchi, however, points out that this inicro- 
organism is not a true spirochete, nor is it of the nature of a. spii ilium, 
so that he offers a name for the new genius, Leptospira. Kaneko and 
Okuda (Jour. Exper. Med., 1917, xxvi, 325) had an opportunity of 
studying 43 autopsies of Weil’s disease. The ages vai'ied from two to 
seventy- three; there were 36 males and 7 females. The spirochetes 
were found present in the blood during the first stage of the disease and 
became abundant in the kidneys in tbe second stage when jaundice was 
marked. At this time they were also found in the liver and adrenal. The 
mortality is highest during the second stage. It is difficult to indicate 
why the mortality in Japan is so much higher than in Europe. Noguchi 
suggests that the Japanese strain has already acquired a marked 
increase in virulence to human subjects, owing to a more frequent 
passage from man to man. This is, of course, assuming that the natural 
habitat of the microorganism is in the rat. An interesting controversy 
arises in regard to this new spirochete in that the organism previously 
described by Kaneko as the causative agent in rat-bite fever appears 
to be identical with the one under discussion. There appears no ques- 
tion that infections jaundice in recent years has been more prevalent 
than we have previously known it. 

Experimental Nephritis Due to Bacillus Mucosus Capsulatus. — 
The influence of infections, acute and chronic, in the production of 
nephritis, particularly of the glomerular type, is becoming more and 
more felt as the evidence accumulates from autopsy room, experimental 
laboratory, and bedside. Major having reported previously (Jour. 
Med. Res., 1917, xxxv, 349) his success in producing glomerulonephritis 
by repeated intravenous injections of Staphylococcus aureus toxins 
m rabbits which had been given a preliminary injection of uranium 
nitrate, now reports (Idem., 1917, xxxvii, 125) the production of similar 
esions resulting from the intravenous use of B. mucosus capsulatus. 

ns work was also done on rabbits. A single large injection, the growth 
on a twenty-four-hour agar slant, washed off in 5 c.c. of sterile salt 
so u ion, was sufficient to cause an acute hemorrhagic nephritis in six 
{ l? u . rs ‘. the glomeruli were obscured by a mass of erythrocytes, and 
mmn thrombi were seen in tlieir capillaries. The tubules showed marked 

I s a . nd desquamation, and contained granular and hyalin casts, 
reaucinff thfi nnsno*** n~nA n-Nrmn* _ i • ■» 



j„ ?l,„ , J ' u,e pictures ot suoacuteand chronic nephritis, 

tciv Aw!™; ‘ hcrc r a , 5 a 5 isht Proliferation of connective tissue and a 
«on ‘he sinking change consisted in the degenera- 

PTOmil r epithelium. In the latter the kidney under the capsule 
presented a granular surface and the microscopic picture was that of 
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diffuse clironic nephritis, showing numerous areas of Yound-cell infiltra- 
tion and fibrosis, especially of the glomeruli. The author quotes from 
literature concerning the pathogenicity of B. mucosus capsulatus that 
it has been found in chronic nasal sinus infections, in an epidemic of 
coryza, and from kidney abscesses. In fourteen control rabbits he 
found no cases of so-called “spontaneous nephritis.” 
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Experimental Typhus Fever in Guinea-pigs. — Neill ( Public 
Health Reports, July 13, 1917, xxxii, No. 28) describes certain gross and 
histological lesions in the genitals of male guinea-pigs showing the 
characteristic temperature reaction induced by the intraperitoneal 
injection of virulent typhus blood. These are contrasted with the lesions 
produced in guinea-pigs by Rocky Mountain spotted fever, with the 
conclusion that the pathology of the two diseases in the guinea-pig 
presents a very similar picture, so far as the essential nature of the lesions 
is concerned. In well-developed male guinea-pigs, which had been 
intrap eritoneally injected with the Mexican typhus virus, the following 
changes have been observed: From nine to fifteen days after inocula- 
tion, the temperature of the animal becomes elevated to from 40.5° to 
41.0° C., and if the scrotum, with the testicles in place, be examined, a 
definite swelling is observed. If the skin be of a light color, some redness 
may be noted. These external changes subside in a few days. If the 
animal be killed when the fever and scrotal changes are at their height, 
dissection reveals the following gross findings: The skin of the scrotum 
looks apparently normal, but if it be carefully dissected from the tissues 
immediately beneath, definite hemorrhages appear in the cremasteric 
fascia, just external to the parietal laminte of the tunica vaginalis. 
If these structures be incised and the testicle and epididymis exposed, 
hemorrhages of a similar nature will be noted immediately beneath 
the visceral laminre of the tunica vaginalis. The extent of these hemor- 
rhages varies from a few minute petechire to nearly complete envelop- 
ment of the testicles by hemorrhagic areas. If the animal be examined 
at the height of the process, i. c., one or two days after the swelling is 
first noted, the lesions above described are indistinguishable in their 
gross appearances from the lesions of Rocky Mountain spotted fever 
at the same stage of development of the disease, that is, one or two 
days after the swelling of the scrotum is first noted. In the spotted 
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fever animals, in contradistinction to the typhus animals, the disease 
becomes progressively more severe. Hemorrhages into the skin of t le 
scrotum take place, and in some cases typical necroses of the scrotum, 
paws and ear tips are observed before the death of the animal, which 
usually follows. On .the other hand, the lesions of typhus fever rapidly 
clear up and soon the animal is as well as ever. After citing the litera- 
ture (Ricketts, Lecount, Wolbacli) on the pathology of Rocky Mountain 
spotted fever and mentioning certain descriptions of the histopathology 
of the exanthem in typhus fever (Frankel, Aschoff, Poindecker) atten- 
tion is directed to the apparent resemblance of the essential vascular 
lesions described in the two diseases. The author reports that the 
histopathology of the lesions in the male genitalia of guinea-pigs is 
essentially similar in the two diseases, at the same stage of development, 
and also resembles the descriptions in the literature of the pathology 
of typhus fever and Rocky Mountain spotted fever in the human species. 
The minute lesions described for typhus fever guinea-pigs consisted 
of degenerative and proliferative changes in the smaller bloodvessels 
with perivascular exudation consisting chiefly of endothelial leuko- 
cytes and cells of the lymphocyte series. Neil summarizes the work 
as follows: Definite gross and minute pathological changes in the 
genitals of male guinea-pigs reacting to Mexican typhus virus have been 
described. (1) The gross lesions occurred in about 70 per cent, of such 
animals examined. (2) These depend upon lesions of the bloodvessels. 
(3) The lesions are similar in process but milder in character than those 
occurring in guinea-pigs infected with Rocky Mountain spotted fever. 


Are Schoolrooms Drier than Deserts? — Palmer (Am. Society of 
Heating and Ventilating Engineers, Chicago, July, 1917) states that 
schoolrooms admittedly dry and drying do not appear to be as dangerous 
to health as deserts. This assertion is based on a familiarity with many 
schoolrooms in the Northeastern States and a perusal of the accounts 
of desert conditions in the works of geographers and travellers. Warm, 
dry schoolrooms have without doubt been the cause of many headaches, 
lowered vitality, colds and inattentiveness, but even so, the results 
do not seem as severe as the effect of desert air. Two citations will 
illustrate this: Huntington (1915) states that "In such a place as 
Death Valley in summer, with the thermometer at 100° to 135° in the 
shade, it is almost impossible to drink enough water to preserve normal 
physiological conditions. Even a brief period of physical activity gives 
rise to much discomfort, and people who stay through the summer are 
m danger of suffering permanent injury to health.” Macfie (1909) 
observes that a Too dry climate, or rather a climate with too great 
drying capacity, seems in time to have an exhaustive effect on the 
European constitution. The extreme summer heat of the African 
desert is certainly most enervating and there can be little doubt that 
many lives have been lost by a compulsory summer sojourn on the 
bouth African Karroo. Schoolroom air may and does contain less 
moisture during much of the winter season, than desert air. School- 
room air has as low or lower relative humidity than desert air. School- 
room air does not extract as much moisture from wet objects nor from 
the human body as desert air. On the basis of their dehydrating power 

schoolroom air is not dryer than the air of deserts 
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An Epidemic of Septic Sore Throat Due to Milk. — Henika and 
Thompson (Jour. Am. Med. Assn., May 5, 1917, lxviii, No. 18, 1307) 
studied an explosive outbreak of 325 cases of septic sore throat in a 
community of 941 people directly traceable to an infected milk supply, 
which occurred in Galesville, Wisconsin, from February 26 to March 
19, 1917. They state that the interesting factors in this epidemic 
were: The virulence of the infection; the tracing of the source of 
infection to six cows; the possibility of the cows becoming infected 
from the milker; the large number of family infected; the small number 
of contact cases; the short period of incubation, and the abrupt cheek- 
ing of the epidemic. They went to Galesville at the height of the 
epidemic, recognized the organism causing the disease, traced the source 
of infection to a single dairy, isolated the infected cows from the 
herd, and had the satisfaction of seeing the epidemic checked. It is 
believed that the issuing of the bulletin, requesting the citizens to 
boil all milk and water and giving full directions for disinfecting all 
discharges from the patients, and such other precautions as were 
necessary to prevent contact infections, checked the epidemic, and 
was a large factor in preventing contact cases. . This is a measure that 
could well be adopted in all milk-borne and water-borne epidemics. 
This epidemic furnishes additional proof that pasteurization of bottled 
milk under official supervision is the only method of securing a safe 
milk supply. Rosenow and Hesse (Jour. Am. Med. Assn., May 5, 
1917) studied the same epidemic, and state that the clinical picture 
in this epidemic was typical of “septic sore throat” as described in 
numerous other milk-borne epidemics. Etiological relationship of the 
streptococcus found in the milk was proved. The disease occurred 
almost exclusively in persons who consumed the milk. In some 
instances the drinking of one glass was sufficient to bring on an attack. 
The streptococcus was found in enormous numbers in the material 
from mastitis quarters of the cows’ udders and in small numbers in a 
normal quarter. It was also isolated in large numbers from the throats 
of patients. High virulence of the streptococcus was proved by inocu- 
lation of animals. The lesions produced resembled those found in 
patients, especially in those animals in which the methods of inocu- 
lation simulated those which occurred in the epidemic. Erysipelas 
was produced in a monkey by scratching the skin with a wire dipped 
in the infected material. In the same monkey inflammation of the 
throat associated with acute enlargement of the lymph glands in the 
neck, with surrounding edema and otitis media followed swabbing the 
throat with cotton saturated with the same material. Peritonitis, 
pericarditis, endocarditis, myocarditis and synovitis were common in 
the animals as in patients. Heating the milk to GO 0 F. for twenty 
minutes was sufficient to render it innocuous. Virulent bacteria may 
be present in the udder of cows with no demonstrable sign of the 
disease. It is practically impossible to handle milk without risk of 
contamination from human and other sources, even though the rigid 
technic of an operating room be employed. Since milk is such an 
excellent culture medium, inspection of dairies, certification and 
grading of milk according to sediment tests and bacterial counts as now 
practised, while valuable, cannot permanently safeguard the public 
health. Efficient pasteurization should be universally adopted. . 
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THE PROBLEM OF DEALING WITH VENEREAL DISEASES 

IN GREAT BRITAIN. 

By Colonel T. H. Goodwin. 

For some years past the problem of venereal diseases and their 
serious effects on the British nation have been occupying the earnest 
attention of the medical profession in England. 

The problem is one of magnitude and importance; it is difficult, 
except in the case of the Navy and Army, to obtain reliable statistics 
regarding these diseases, but the following estimates may, I think, 
be accepted as approximately correct: 

The Royal Commission on Venereal Diseases estimated that in the 
larger towns in England at least 10 per cent, of the total number of 
inhabitants were infected with syphilis, while gonorrhea was even more 
prevalent. This would mean that in London alone there were 450,000 
syphilitics. Erb estimated that 12 per cent, of the population of Berlin 
was syphilitic and that over 70 per cent, of the population had, at one 
time or other, contracted gonorrhea. Fournier estimated that 15 per 
cent, of the inhabitants of Paris were syphilitic. 

As regards syphilis, Sir William Osier places this disease as third 
on the list of what lie terms the “ killing diseases/’ and so generally 
arc the inroads of this disease manifested on every tissue of the body 
that Sir William graphically remarks that “a medical student who is 
thoroughly grounded in this disease and the affections to which it gives 
rise would have acquired a good knowledge of all branches of his 
profession. 

The question naturally occurs to us as to why when such diseases 
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as typhus, typhoid, scarlet fever, epidemic diarrhea and others, have 
been adequately grappled with by the Public Health Service (or Depart- 
ment of State Medicine), yet venereal diseases would appear to have 
pursued their ravages, if not unchecked, at least inadequately dealt 
with. The answer I think is simple. It is due to the mistaken policy 
of silence, the unwillingness to recognize the existence and importance 
of venereal disease, the national habit of — as regards these diseases — 
“ hiding our head in the sand. ” It was not until last year that the State 
made serious effort in England to control and combat these diseases. 

As regards the Army, with which I have been intimately connected 
for nearly twenty-five years, in spite of the fact that the best methods 
of treatment are in vogue and that the incidence of the disease has been 
diminishing, we find that in 1912 the average number of men incapaci- 
tated or “off the' strength” was 593, which, with an army of 107,000 
men, represented a loss of over 216,000 working days in the year. 

I say that the incidence of the disease in the Army has been diminish- 
ing; this is the case, and is still continuing to be the case. The rate for 
the year 1913 was 5.3 per cent, per annum, whereas the rate for last 
year was 2.1 per cent, per annum; but we must not allow ourselves to 
be misled by these figures into the adoption of what might be a too 
optomistic view. We should bear in mind that, while active service 
conditions prevail, the subject of venereal disease can be more ade- 
quately dealt with than during times of peace. 

I think, however, that we are justified in believing that improved 
methods of educating the soldier in this matter, the provision of greater 
facilities as regards games and recreations in cantonments, and the 
decrease of alcoholism have had a very considerable effect in decreasing 
the incidence of venereal disease. What have been the chief errors 
and shortcomings in the past which have acted as obstacles to progress 
as regards prevention of venereal diseases? 

I think we may summarize them as follows: 

1. The policy of silence and concealment and the consequent lament- 
able lack of education and diffusion of knowledge on the subject. 

2. The inadequate facilities for diagnosis and. treatment. 

3. The absence of any provision for compulsory notification. 

4. The neglect to prevent quacks from treating the disease. 

5. The fact that the transmission of venereal disease to another person 
by a person who'is knowingly infected does not constitute a legal crime. 

How are these factors now being dealt with? 

1. Education. The National Council for combating venereal dis- 
ease, inaugurated in November, 1914, while the Royal Commission 
was pursuing its investigations, has done much and is doing much 
excellent work. 

This Council, with Lord Sydenham as President, embraces many 
leaders of the medical profession and has also — and to this I would 
direct special attention — representatives of the churches and of many 
women, social and philantlrropic workers, in close cooperation. The 
aims of the Council are briefly as follows: 

(a) Provision for education and enlightenment. 

(b) Provision of greater facilities for treatment. 

(c) Provision of increased opportunities for study of these diseases on 
the part of medical practitioners and students. 
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(d) Promotion of legislative, social, and administrative reforms. 

As regards the Army alone, up to June last year over 600,000 soldiers 
had attended the lectures given with the approval of the Dnector 
General, Army Medical Service, in military centers. 

2. Diagnosis and Treatment. The facilities for these m the past 

have been grossly inadequate. 

As regards early detection of venereal disease, it is probable that m 
England it is only in the Navy and Army that really full advantage is 
taken of the more modern methods. As regards facilities for modern 
methods of treatment, there has also been a lamentable lack of provision. 

The policy of the Royal Commission has been that of rendering the 
best means, both of diagnosis and treatment, available, free of charge, 
to eyery venereal patient who is willing to take advantage of them. 
The' point of view taken is that venereal disease once acquired, it is 
both, the duty and the interest of the State to see that it is promptly 
cured. 

Outlines of the Scheme. Facilities for diagnosis are organized, so far 
as possible, in connection with existing laboratories in universities and 
in general and county hospitals. To these laboratories material is 


sent for examination. 

As regards treatment. Wards in general hospitals for indoor treat- 
ment are allocated to venereal patients. 

For outdoor patients evening clinics are provided. The objection 
to the provision of special hospitals for these diseases lies in the resulting 
publicity. 

The wards and clinics should be accessible to all medical men and 
medical students who are desirous of acquiring proficiency. , 

It is recommended that salvarsan should be provided gratuitously, 
under proper safeguards, to private practitioners for use among the 
poorer patients. 

3. Compulsory. Notifications. Logically, compulsory notification 
and compulsory treatment would appear to be sound, but it is perhaps 
doubtful if they would be practicable measures. 

Sir Malcolm Morris himself believes that, under present conditions, 
these measures are out of the question, and that notification would 
deter patients from seeking proper treatment, and that the inclination 
of patients to place themselves in the hands of quacks would become 
more serious than ever. 


Sir William Osier would welcome notification, but there are many 
others who, looking at the matter from the point of view of the indi- 
vidual patient, would regard his confidence as inviolable. 

The conclusion of the Royal Commission was against compulsory 
notification. 


Personally, I believe that, with the advance of education and enlight- 
enment and the recognition by the public of the gravity of the matter 
notification will become compulsory. 

4. Suppression of Quackery. The commission emphatically 
recommends that all advertisements of remedies for venereal diseases 
should be prohibited. 

The commission was also in favor of the legal prohibition of treatment, 
' u nTRmfied persons, of these diseases, but apparently there are some 
practical difficulties m securing the operation of such a law at present. 
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I am not versed in legal matters, but to my mind sueli prohibition 
would be an essential and most important measure, and my personal 
opinion is that unauthorized treatment of these diseases should con- 
stitute a penal offence. 

. I also think that it should be the duty of a medical man to acquaint 
the parents of any girl who contemplates marriage with a man whom 
he is treating for venereal disease, and that such a communication 
should be recognized as privileged. 

5. The Wilful Communication of Venereal Diseases. This 
should, in my humble opinion, constitute a legal crime. The proof of 
knowledge might be difficult, but the effect of such a legal measure 
could only, I think, tend toward the good of the community. 

Gentlemen, time is limited and the above is simply a brief sketch of 
how the question stands — so far as I am aware — in England at the 
present day. 

The present world-wide war is, so far as we can see at present, pro- 
ductive of nothing but evil, but it seems possible that, in the post-war 
future, benefits to the race may result. 

The war is teaching us to regard life and death as less important 
matters than the future welfare of mankind, and if such matters as 
adequate control of venereal diseases, world-wide prohibition of alcohol 
and an increasing instead of a decreasing birth-rate result, it may 
possibly be found that the war, terrible as it is, was not without some 
good results. 


Survey of Army Food. — The food division of the Surgeon-General’s 
Office has undertaken to conduct nutritional surveys in as many camps 
as possible, and as often as time will permit. The survey party will in 
each instance consist of four commissioned officers and a number of 
enlisted men of the Medical Department. The commissioned officers 
will for the most part be scientists who have had experience in food 
chemistry, food sanitation, or physiology. They will in each camp 
inspect the food with special regard to its nutritive value, but will also 
gather information concerning the character, quantity, and source of 
each food, the amount of waste, and the analysis of the garbage. From 
the collected data they will be in a position to make recommendation 
concerning dietaries and nutritional matters in general. 

The need of such study is evidenced by the numerous reports of 
nutritional troubles in the European armies. Scruvy has not been 
uncommon, as reports from Mesopotamia and Italy prove, and there 
is evidence that even where no definite nutritional disturbance has 
developed the healing of wounds has been delayed by poor nutritional 
condition. Digestive disorders have been common and at times serious 
and it is to the credit of our Surgeon-General’s Office that active 
measures are being early taken to prevent such troubles in our own 
forces. 0. II. P. P. 


General Orders Concerning Care of Soldiers’ Feet and Regulations 
for Training Officers and Enlisted Men in Orthopedics. — General Orders 
133 give evidence of the care and forethought which the Government is 
showing concerning the important matter of orthopedics. 

It is ordered that medical officers in medical officers’ training camps 
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must receive as a minimum three hours’ instruction in this work and 

m< For^tihose offim^who elect orthopedic service there will ^e given 
courses of intensive instruction in various universities similar to the 

intensive courses being given in other branches. _ _ • 

The line officers and candidates for a commission me also to lecei e 
instruction in the care of the feet and its coverings, and also elementary 
instruction concerning body posture and joint injuries. 

Enlisted men will receive at least one hour s practical instruction 
along the same lines once a month, and the enlisted men of the medical 
department will get fuller instruction. . , , 

Furthermore, it is planned to have particular attention directed by 
the medical officers to the condition of the feet of the enlisted per- 
sonnel at each regular semimonthly physical examination, and treat- 
ment will be instituted in all necessary cases. Discharge from the 
service will not be recommended until a reasonable amount of tieatmcnt 
has been given by the orthopedic surgeon on duty. 0. H. P. P. 


Report of Conference Committee on Red Cross Nursing Problems 
Appointed by the Chairman of the War Council.— -Released for Publi- 
cation October 1.— One of the important problems presenting themselves 
in connection with tlie medical preparation for the war has been the ques- 
tion of an adequate supply of satisfactory nurses. Accurate statistics 
of available nurses were not obtainable and the usual variations of con- 


ditions in the different States added to the difficulty. The number of 
registered nurses and Red Cross nurses could readily be ascertained, 
but it was impossible to estimate the sufficiency of the remainder for 
civilian nursing if a large percentage of the former classes were called 
away for military purposes. Furthermore, it was obvious that the total 
supply would promptly become inadequate if a demand such as might 
readily be anticipated should develop. 

At a recent meeting on Red Cross nursing problems held in Wash- . 
ington at which representatives of all the National organizations and 
members of the Medical Advisory Committee and Red Cross Committee 
on Cooperation were present, the general plan of enrollment of nurses 
as carried out by the National Committee on Red Cross Nursing Service 
was approved with certain modifications. These are as follows: 

, 1- The lower age limit for Red Gross nurses is reduced from twenty- 
five to twenty-one years. The upper limit is left indefinite, to be dealt 
with separately in each case. 


2 * vf ^ cc i"' rements governing training schools are modified so as 
to qualify for Red Cross enrollment the graduates of schools which are 
recommended by State Boards of Registration as giving courses suffi- 
ciently thorough to prepare nurses for Red Cross service. This elimi- 
nates the former requirement that Red Cross nurses must be gradu- 
ates of schools having a daily average of 50 patients. It is estimated 
that approximately oOO training schools may thus be added to the 
acceptable list, whenever it may be desirable, owing to war shortages 
of nurses, to ask the State Boards for recommendations. 

mdniYtW t0 fUrthCr increaSe 1 the su PPl.V of nurses, the schools 
g f. ^e-year course are to be requested to advance the date of 

Sv Zifd ST rmrs< ?’ pc t rha,>s t0 , tl,e cnd of second year of 
.tud\, should the exigencies of war make such action seem desirable. 
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4. It is recommended that in addition to the steps already taken to 
supply volunteer nurses’ aides, which the Committee approves, the 
period of practical hospital experience for these volunteers be increased 
to one month of eight hours’ service each day under the supervision of 
the Red Cross, and that the Red Cross volunteer aids be used for 
service in our own country, and that women under twenty-one years 
shall not be selected. In mew of the provision already made for the 
instruction of volunteer aids in connection with base hospitals and the 
large number of women who have completed the course of theoretical 
instruction and whose names are on file, the Committee believes that 
the immediate extension of this service is not pressing, but approves 
of the authorization of civil hospitals to give this information to nurses’ 
aids as needed, subject to approval and under direction of the Red 
Cross. It is further recommended that only those hospitals approved 
by State Boards of Registration of Nurses shall be so authorized. 

There can be no doubt of the importance and value of this branch of 
the Red Cross Committee’s work and the outlined plans should certainly 
meet all requirements for the present. It should, however, be pointed 
out in connection with (4) that in some instances the former custom 
of a three months’ course of four hours a day will not only give a 
greater total of hours but will be more convenient to both the aids 
and the hospitals. O. H. P. P. 


United States Medical People with Foreign Forces. — There are31S0 
medical officers, muses, and members of ambulance sections of the 
United States Army now attached to the British and French forces. 
This total is made up of 870 medical officers and 470 nurses with the 
British forces and 40 ambulance sections, each of 46 officers and men 
(a total of 1S40), with the French Army. 


A Study of Reeducation of Disabled Soldiers in France and England. 
— By Linsly R. Williams, M.D. — Through the courtesy of the Vice- 
Chairman of the National Research Council of the Council of National 
Defence, permission has been granted to review Dr. Williams’s report. 

Tliis study of conditions in both France and England deals in great 
detail with all questions touching upon the reeducation of disabled 
soldiers and sailors, the organization of military orthopedic hospitals, 
the special schools of reeducation, -the manufacture and settling of 
artificial limbs, and the reeducation of the blind. In many ways the 
methods employed in the two countries are similar, and from this 
exhaustive study Dr. Williams has drawn conclusions which cannot fail 
to be of inestimable value to our country. These conclusions are 
presented in the form of a suggested program for the United States, 
and these may be quoted verbatim: 

1. All permanently disabled from wounds or sickness be transferred 
from France to United States cantonments to a central hospital. 

2. Central hospital should have Staff of experts of highest order in 
neurology, psychiatry, heart disease (functional and organic), ophthal- 
mology, orthopedic surgeons, surgeons, medical men, and other special- 
ists. Also employers of labor and representatives of labor unions. 

3. Special hospitals should be established for neurology, psychiatry, 
orthopedic surgery, heart disease, and limbless. _ 

4. Workshops should be operated in conjunction with this hospital. 



WAR MEDICINE 


925 


latitude in the selection of work. _ , , , 

fi A soecial school should be established for the blind. 

1 Employment committees of a permanent nature should be organ- 

should be near the East Co, »st ujffl 
the increased number of wounded demands new hospitals m other 

P °9 U Tlie work organized should be placed on a permanent basis and 
buildings should be considered from this point of view. 

10. New technical schools will have to be established. 

11. The interest and sympathy of the public should be obtained by 


nation-wide publicity. . , 

12. A large staff and considerable funds will be needed to can y out 

any satisfactory program. 

The importance of this problem may be realized when it is brought 
home that 6 per cent, of all wounded become permanently disabled. 
A varying percentage of these are able to return to their former occu- 
pation, but many are liable to pauperism if not given technical educa- 
cation. Apparently the men do not always take willingly to this 
education, for Germany requires them to stay in the army until the 
education is complete, and England uses moral suasion plus 5_ shillings 
extra a week as an added inducement. Often the men mistakenly 
believe that they will lose their pensions if they learn a trade and become 
self-supporting. 

In France there are eighteen main military orthopedic hospitals, 
each completely equipped and having associated with it a reeducation 
school. These schools give such training as carpentry and joinery, 
machinery, tinsmith and forge, manufacture of toys, tailor shops, 
bookbinding, commercial courses, etc., and in some instances there are 


also agricultural schools giving instruction in farming, gardening, and 
raising poultry or live stock. At the completion of the training employ- 
ment is secured, but there is no follow-up system. 

The blind in France are transferred to schools maintained by private 
funds, but the War Department pays in part for maintenance. There 
are approximately 3000 blind soldiers and sailors in France, and about 
one-half of these are receiving education in such branches as massage, 
carpentry, cooperage, glass polishing, mat and brush making, basket 
making, typewriting and reading from Braille type. Employment is 
secured but the follow-up work is still inadequate. 

In England the methods and organization are in general the same. The 
military orthopedic hospitals which have been established by the War 
■Department are under the direction of Robert Jones, the most prominent 

trJwT surg . eon G * eat Britain. All cases needing orthopedic 
atment are transferred to these hospitals, and there is a special 

W 1 ? t0 f ?' UC l a11 men who have lost or more limbs are sent to 
have the stumps prepared for receiving an artificial limb. 

moment • aSS0Ciat | d workshop, and at the earliest possible 

nnn returns in 1 * . some ^ orra Manual work. If possible tlie 
^ F evi< f s occupation, but if not he is taught a new 

All of the^rtifichninibs W Udl ! e is al l° wed considerable latitude. 

aruhcial limbs are made on the premises, and before the 
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patient leaves the hospital the efficiency and satisfaction of the arti- 
ficial limb must be certified to by the patient, the maker, the surgeon, 
and the commanding officer. 

Three weeks before it is thought that a patient will be ready to leave, 
an application for discharge and pension is sent in, so that his pension 
is available when he leaves the hospital. At present a man who is 
totally disabled receives a minimum weekly pension of 27 shillings, 
6 pence and an additional 5 shillings weekly for the first child, 4 shillings, 
2 pence for the second and 3 shillings, 4 pence for the third. Pensions 
in cases of partial disability are based upon the degree of the disability, 
and a corresponding percentage of the total disability pension is 
awarded. 

The blind are treated in England much as in France, but the number 
of cases seem to have been much less, and a more satisfactory follow-up 
system has been possible. 

Such a brief abstract as this cannot do more than suggest the great 
amount of detailed information contained in the original report which 
it is to be hoped will soon be made available by publication. 

One further point which is repeatedly emphasized in this report 
is the importance of the relation which the whole problem of the 
reeducation of the disabled bears to the labor situation. The men must 
be taught trades in which they can obtain employment, nor must these 
trades be allowed to become too crowded and conditions disturbed. 
Labor and trade unions must be considered and a representative of 
these unions should be on every committee concerned with such prob- 
lems. Experience has taught that it is only by correlating all phases of 
the question and by full cooperation under a central authority that the 
best results have been obtained. O. H. P. P. 


Disinfection of Drinking Water. — Dakin and Dunham (British 
Med. Jour., May 26, 1917) state that bleaching powder or similar 
hypochlorite or chlorine preparation has been used with the greatest 
success for the sterilization of relatively large volumes of drinking 
water when troops are practically stationary. The problem of steriliz- 
ing small individual quantities of water, such as are needed by cavalry 
or rapidly moving troops, is much more difficult. For such purposes 
the instability of small tablets containing the minute quantity of active 
disinfectant required led the writers to make a number of experiments. 
The first experiment was made with chloramine-T. It was unsatis- 
factory. If waters were heavily contaminated and hard and alkaline 
the concentration required was too great, though this could be reduced 
by use of citric, tartaric, and other organic acids. The next attempt 
was with preformed toluene-sulphondiehloramines, and first results were 
encouraging; but when put up in tablet form too much time was required 
for solution to bring about prompt sterilization. Greater solubility 
and stability were obtained with p-sulphondichloraminobenzoic acid. 
This can be prepared from cheap, readily available material. The 
formula is CbN.O.'S.CoHjCOOH. The presence of the COOII group 
confers a slight but definite solubility in water, which is increased by 
dispensing it with alkaline salts, such as sodium carbonate, sodium 
bicarbonate, borax, etc. The writers propose for convenience that 
the designation “halazone” be used for this substance. Tests of the 
efficacy of this “halazone,” both in powder and tablet form, were 
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deaf, and those suffering from lesions of the nervous system. . The 
moral, economic, family, and social interests of the invalids of war. 
Comparative legislation and regulations: At the second meeting a 
plan was approved for the creation of an interallied institution for 
research, experiments, and the collection of documentary evidence 
concerning mutilated and disabled soldiers. This institution would 
comprise the following: (a) Research laboratories where a special 
study would be made, both from a psychical and physiological point 
of view, of the best means of utilizing in a rational manner those 
mutilated in the war. (b) Workshops for study, construction, and 
experiments regarding: (1) Prosthesis; (2) special instruments; (3) 
apparratus for the protection or support of mutilated soldiers, (c) A 
permanent museum of artificial apparatus or examples of practical work 
and plans executed in different countries. ( d ) A library comprising 
books, plans, articles, and documents of every kind concerning dis- 
abled soldiers. All persons interested in work in connection with 
disabled soldiers would have free access to this institute. The Inter- 
allied Review would be the official journal of this institution and would 
acquaint the general public with its researches and discoveries. The 
joint services of the institution and the Review would permit the trans- 
lation and communication to all inquirers of documents of interest 
regarding disabled soldiers. The institution would not cease to exist 
with the conclusion of peace, but would then take up all questions 
relating to victims of accidents at work. The personnel of the com- 
mission includes representatives from each of the allies at war. The 
United States and Japan were not represented at the first meetings, 
but it is assumed that subcommittees will be (or perhaps have been) 
appointed to cooperate with the interallied commission in this work. 
Surely there is no problem of greater importance, and the vastness of 
the need is well indicated by the extensive machine which it has been 
deemed necessary to put into action and by the prominence of the 
personnel involved. 


La Pratique de l’Hygiene en Campagne. — By A. Tournade. Pp. 222. 
Paris : L. Fournier, 1916. — The present war has brought out. small 
manuals on military hygiene by French, English, and American authors. 
The most striking feature of all these is the very marked difference 
between them and works on military hygiene of even a dozen years 
ago. Today a good part of the space is occupied by a consideration 
of personal hygiene, excreta dispos: 1, the sterilization of water, the 
control of flies, lice, and rats and immunization against infectious 
disease. 

In the present volume great emphasis is laid on personal cleanliness 
and arrangements for shower baths, and other baths are described. 
One shower is figured as consisting of two barrels, an open kettle over 
a fire, a small pump, and a piece of perforated pipe. Another specially 
constructed, but simple and portable, apparatus is described. Much 
attention is given to “ delousing, ” and perhaps the reader is confused 
by the number of insecticides given. Sulphur fumigation is recom- 
mended for outside clothing. The details are given for delousing a 
large number of men at one time as well as for cleansing patients on 
admission to a hospital. For the destruction of rats the author has the 
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greatest confidence in chemical poisons, though he also recommends 
Danysz’s virus. The rats are to be attracted to one place by liberal 
feeding for several days and then suddenly a plentiful supply of poisoned 
food is provided. 

The disposal of feces is a most important matter. For a more or 
less permanent encampment a shallow straddle trench is recommended. 
The construction of trench privies is also described -in detail. They 
are placed in short detours excavated out of the trenches and so arranged 
that water cannot flow back into the trench. The material is covered 
with earth and frequently disinfected. All forms of excreta disposal 
must be continuously supervised by a special squad detailed for the 
purpose. Another method of disposal recommended consists of a 
shallow portable trough, about seven feet long and eighteen inches 
wide, which is kept filled with a disinfectant solution. The lower end of 
the trough is over a cess-pit, and twice a day a plug is pulled out to 
allow the contents to flow into the pit. 

Vaccination is considered the most important factor in the preven- 
tion of the infectious diseases, and it appears to be obligatory in the 
French Army not only for smallpox and typhoid fever but for both the 
paratyphoids. The vaccines may be used separately or combined. 
Tunard strongly advocates vaccination against cholera. 

For disinfection the author seems to rely too much on fumigation, 
with formaldehyde spray or even with sulphur dioxide, and not enough 
on thorough washing and the use of steam. For the isolation of 
scarlet fever he would inclose the bed with gauze and disinfect the 
throat of the patient and anoint the skin with eucalyptus oil according 
to the method of Milne, a method which has received scant approval 
in other countries. When enemy territory is captured all occupied 
places are to be thoroughly disinfected and all prisoners promptly freed 
from vermin and carefully examined before they are sent back from the 
front. 

The book is, to a considerable extent, made up of abstracts from 
general orders, which perhaps accounts for its not very logical arrange- 
ment. It is interesting at many points as showing the ingenuity of the 
French in meeting the many difficult problems which confronted 
them at the opening of the war, but on the whole it does not seem to be 
such an up-to-date exposition of medical science as similar pocket 
manuals by Lelean and Vedder. C. V. C. 
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